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(57) Abstract 

A method and apparatus for organizing and process- 
ing pieces of interrelated infonnation (or "thoughts") using 
a digital computer is disclosed. Hie invention employs a 
graphical user interface to facilitate user interaction, with 
hi^ly flexible, associative "matrices" that enable users 
conveniently to organize digitally-stored dioughts and their 
network of interrelationships. Each of the thoughts may 
be affiliated wife one or more application programs, such 
as a won! processing or spreadsheet utility, or an Internet 
browser. Users are able conveniently to select a cunent 
thought along wife any applications or content associated 
wife that thought by interacting with the graphical repre- 
sentation. Hut representation is automatically reoriented 
about fee selected Utougbt, and is revised to reflect only 
feose feougbts having piedetemiined relations to that cur- 
rent feought Users can easily modify the matrix by in- 
teractively redefining idalions between thouj^is. Fknther 
aspepts the invention indiide techniques pemiftting au- 
tomated generation of thought maiiices, delayed loading to 
facilitate navigation amongst thoughts wifeout undue de- 
lay due to bandwidfe constraints and matrix division and 
linking to aliow q>timai data structure flexibili^. Finally, 
the present invendon is interoperable wife computer net- 
works including fee Internet, and offers an nituitive scd- 
able mefeodology for the navigation and management of 
essentially immeasurable informaUon resources and knowl- 
edge bases feat transcends fee limitations inherent in tra- 





METHOD AND APPARATUS FOR ORGANIZING AND 
PROCESSING INFORMATION USING A DIGITAL COMPUTER 



FIELD OF THE INVENTION 

This invention relates to methods and apparatus for organizing and processing 
information, and more particularly, to computer-based graphical user interface-driven 
methods and apparatus for associative organization and processing of interrelated pieces of 
information, hereinafter referred to as "thoughts." 

CROSS-REFERENCE TO RELATED APPUCATION 

This application is a continuation-in-part of application Ser. No. 08/747,092, filed 
Nov. 7, 1996. 

BACKGROUND 

The general-purpose digital computer is one of the most powerful and remarkable 
information processing tools ever invented. Indeed, the advent of the digital computer, 
and the proliferation of a global digital information network known as the Internet, has 
thrust the world headlong into what is now recognized by many analysts as an 
"information era" and an "information economy," in which the ability to access and 
process information in an effective manner is one of the most important forms of 
economic power. 

The potential impact of the digital computer and the Internet on information 
distribution and processing is undeniably revolutionary. Yet, conventional software 
environments are generally organized around metaphors and principles fi^om earlier eras. 
Text-based operating systems like Microsoft* DOS essentially treat the computer as a 
giant filing cabinet containing documents and applications. A strictly hierarchical file 
d'urectory provides a rigid, tree-like structure for this digital file cabinet. Individual 
documents are the "leaves' of diis tree hierardiy. The directory structure generally does 
not include or express relationships between leaves, and users generally access documents 
and applications individually, using the directory structure. Even the now ubiquitous 
graphical "desktop" computing environment, popularized for posonal computers by the 
Apple Macintosh* and Microsoft Windows* operating systems, also simulates a traditional 
office envuronment. Individual documents and applications, represented by graphical 
icons, are displayed on the user's screen, to be accessed one-at^a-time. Once again, a 
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Strictly hierarchical, tre&-like directory structure is imposed to organize the contents of the 
desktop. 

Although die desktop and file cabinet metaphors have been commercially 
successful, the limitations and drawbacks of these traditional metaphors become clear 
whrai one considers the strikingly different way in which the world's oflier powerful 
information processmg machine- the human brain- organizes information. Instead of 
being confined and limited to strictly hierarchical file dfrectory structures, the human brain 
is thought to interconnect numerous pieces of information through flexible, non- 
hierarchical, associative networks. As those of skill and experience in the art are aware, 
it is often clumsy for users of traditional, prior art operating system interfaces to process 
multiple pieces of information if these pieces are contextually related in some way. but are 
stored in separate files and/or are associated with different application programs. Too 
often, the prior art of organizing information lead users to "misplace" information 
amongst hierarchical categories which often lose their relevance soon after the user creates 
them. Intended to assist users, traditional hierarchical structures and "desktop" metaphors 
compel users to organize their thought processes around flieir computer software, instead 
of the reverse. The madequacy of "real-world," hierarchical metaphors for information 
management was recognized prior to the advent of the computer, but until now has not 
been successfully remedied. 

The recent deluge of digital information bombarding everyday computer users 
from the Internet only heightens die need fbr a unified, sunple htformation manag^ent 
metiiod which works in concert with natural thought processes. Additionally, users* ready 
enthusiasm for the World Wide W* graphical "hypertext" component of the Internet 
demonstrates the appeal of associative, nonlinear data structures, in contrast to die ItmlUng 
structure of computerized desktop metaphors. And yet, prior art web browsers and 
operating systems awkwardly compel users to navigate the associative, non-dimensional 
structure, of die World Wide Web using linear, or at best hierarchical user interfaces. 

What is desired is an effective meUiodology for organizing and processing pieces 
of interrelated information (or "thoughts") using a digital computer. The methodology 
should support flexible, associative networks (or "matrices") of digital dioughts, and not 
be limited to strict, tree hierarchies as are conventional, prior art technologies. A related 
goal is to create an intuitive and accessible scheme for graphically representing networks 
of thoughts, providmg users with access to diverse types of information in a manner that 
maximizes access speed but minimizes navigational confusion. Finally, that meUiodology 
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.should be optimized to enable users to seamlessly manage, navigate, and share such 
matrices consisting of files and content stored both locally on digital information devices, 
as well as remotely via digital telecommunications networks such as local area networks, 
wide area networks, and public networks such as the Internet. 



3, 
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SUMMARY OF THE INVENTION 

The present invention enables users to organize information on a digital computer 
in a flexible, associative manner, akin to the way in whidi information is organized by the 
human mind. Accorduigly, tiie present invention utilizes highly flexible, associative 
matrices to organize and rq>resent digitally-stored thoughts. A matrix specifies a plurality 
of thoughts, as well as network relationships among the thoughts. Because tiie matrix 
structure is flexible, each thought may be connected to a plurality of related thoughts. A 
gr^hical representation of a portion of the matrix is displayed, mcluding a plurality of 
user-selectable indicia (such as an icon) corresponding to the thoughts, and in some 
embodimra)ts, a plurality of connecting lines corresponding to the rdationships among the 
thoughts. Each of the thoughts may be associated with at least one thought document, 
which itself is associated with a software application program. Users are able to select a 
current thought conveniently by interacting with the graphical representation, and the 
current thought is processed by automatically unroking the application program associated 
with the current thought document in a transparent manner. Upon the selection of a new 
current thought, the graphical representation of the displayed portion of the matrix (the 
"plex") is revised to reflect the new current thou^t, all thoughts having predetermined 
rdations to that current thought, and the relations tiierebetween. Users can modify the 
matrix by interactively redrawing the connecting lines between thoughts, and relationships 
within the matrix are tiien redefined accordingly. Furtiier aspects of the invention mdude 
techniques permitting automated generation of diought matrices, delayed tiiought loading 
to fjacilitate navigation tiirough a plex without undue delay due to bandwiddi constraints, 
and matrix division and Imking to allow optimal data structure flexibility. The present 
invention is also particularly well suited for use in conjunction witii speedi recognition in 
the manner disclosed. Finally, the present invention Is interoperable with digital 
communications networks including tiie Internet, offers an intuitive methodology for the 
navigation and management of essentially immeasurable information resources that 
transcends the limitations inherent in traditional hierarchical-based approaches, facilitates 
communications amongst users of shared network content, and permits the rapid 
publishmg of content references by iisers and the exploitation of data based upon those 
communications and publishing activities. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 illustrates die basic architecture of a computer system for use in 
implementing one embodiment of the present invention. 

Figure 2 illustrates one embodiment of the data architecture for thoughts, in 
S accordance with the present invention. 

Figure 3 illustrates a graphical user inter&ce saeea display, in accordance with an 
aspect of die present invention. 

Figure 4 illustrates die graphical user interface of Figure 3, reflecting die selection 
of a new current thought by a user. 
10 Figure 5 is a flow diagram showing die process for creating and relating dioughts 

in an embodiment of the present invention. 

Figure 6 is a flow diagram showing the process for severing relationships between 
thoughts in an embodiment of die present invention. 

Figure 7 illustrates a graphical user inter&ce screen display, in accordance widi 
15 anodier aspect of the present uivention. 

Figure 8 illustrates a gr^hical user intwface screen display, in accordance widi 
another aspect of die present invention. 

Figure 9 illustrates a graphical us«- inter&ce screen display, in accordance widi 
anodier aspect of die present invention. 
20 Figure 10 discloses an algoridim which may be implemented in an embodunent of 

the present invention. 

Figure 11 illustrates a graphical user interface screen display, in accordance widi 
another aspect of die present invention. 

Figure 12 illustrates a graphical user interface screen display, in accordance with 
25 another aspect of die present invention. 

Figure 13 illustrates a graphical user interface screen display, in accordance widi 
another aspect of die present invention. 

Figure 14 illustrates one embodiment of a dialog window for editing thought fields. 

Figure 15 illustrates one embodiment of a calendar window in conjunction widi a 
30 hypodietical plex. 

Figure 16 illustrates die data architecture of one embodiment of the ".bm" 
(modified headcase) file of die present mvention. 

Figure 17 sets forth algoriduns for implementing forgetting and rememb»ing 
op^ations that are used widi one embodiment of die present invention. 
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Figure 18 depicts five interrelated screen displays of one embodiment of tlie 
present invention. 

Figure 19 illustrates a hypotlieticai screen display of an information storage 
arrangemoit liaving non-differentiated links. 
5 Figure 20 illustrates the screen display that would result upon the selection of an 

element from the hypothetical screen display of Figure 19. 

Figure 21 illustrates an alternative graphical user interlace screen display, in 
accordance with one embodiment of the present invention. 

Figure 22 illustrates a flow chart describing one method for implementing the 
10 ddayed loading feature of one embodiment of the present invention. 

Figure 23 illustrate a method for drawing a plex having distant thoughts. 
Figure 24 Illustrates an alternative algorithm for searching thoughts that may be 
unplemented in an embodiment of the present invention. 

Figure 25 illustrates a graphic user interface screen display containing distant 
IS dioughts. 

Figure 26 illustrates a network structure for focilitating communications amongst 
content users. 

Figure 27 illustrates a network structure for facilitating users' publidiing of sets of 
sets of references to shared data to other usns. 
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NOTATION AND NOMENCLATURE 

The detailed descriptions which follow are presented laif;ely in terms of display 
images, algorithms, and symbolic r^resentations of operations of data bits within a 
computer memory. These algorithmic descriptions and rq)re8entations are the means used 
5 by those skilled in the data processing arts to most effectively convey the substance of 
their work to others skilled in the art. 

An algorithm is here, and generally, conceived to be a self consistent sequence of 
steps leading to a desired result. These steps are those requiring physical manipulations of 
physical quantities. Usually, though not necessarily, these quantities take the form of 

10 electrical or magnetic signals capable of being stored, transferred, combined, compared, 
and otherwise manipulated. It proves convenient at times, principally for reasons of 
common usage, to refer to these signals as bits, values, elements, symbols, characters, 
images, terms, numbns, or the like. It should be borne in mind, however, that all of 
these and similar terms are to be assodated with the appropriate physical quantities and 

IS are merely convenient labels applied to these quantities. 

In the present case, the operations are madiine operations performed in 
conjunction with a human operator. Useful machines for performing the operations of die 
present invention include general purpose digital computers or other similar devices. In 
all cases, there should be borne in mind the distinction between the m^od iterations of 

20 operating a compute- and the method of computation itself. The present invention relates 
to mediod steps for operating a computer and processing electrical or other physical 
signals to generate other desired physical signals. 

The present invention also relates to apparatus for performing these operations. 
This apparatus may be specially constructed for the required purposes, or it may comprise 

25 a general purpose computer selectively activated or reconfigured by a computer program 
stored in the computer. The algorithms, mediods and apparatus presented herein are not 
inherently related to any particular computer. In particular, various general purpose 
machines may be used with programs in accordance with the teachings herein, or it may 
prove more convenient to construct more specialized apparatus to perform the required 
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. method steps. The required structure for a variety of these machines will ^pear from the 
description given below. 

One aspect of the present uivention relates to the organizaUon, storage, and 
retrieval of information with highly-flexible associative data structures, and it is therefore 
S convenient U> explain the disclosed processes by analogy to processes commonly 

assodated with human cogiution. For example, as explained above, items of information 
that are processed in accordance with the present invention are referred to by the labd 
"thoughts," and designations such as "forgetting" are used metaphorically to refer to 
functions or relations relating to the associative data structure of the present invention. 

10 These analogies are employed merely to facilitate explanation of the present disclosure. 

Based on everyday assumptions regardmg the way humans think, the distinctions between 
the presently disclosed computer-implemented invention and actual human cognitive 
operations must not be overlooked. The interrelations among these thoughts are 
sometimes sunilarly defmed by reference to genealogically-derived terms such as "parent" 

15 and 'child", thoughts. In the spirit of the present invention, the assignment of these terms 
is based largdy on human intuition, as they reflect relations between thoughts Oiat may 
easily be grasped by users not proficient with the use of non-traditional mformation 
storage sdiemes. The terms are merely labels that serve to enhance the clarity of the 
disclosure. They should not be construed as restricting the flexIbUity of the described 

20 information storage structure. 
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DETAILED DESCRIPTION OFTHE INVENTION 



Figure I depicts tlie general architecture of a digital computer system 90 for 
practicing tlie present invention. Processor 100 is a standard digital computer 
microprocessor, sudi as a CPU of the Intel x86 series. Processor 100 runs system 
software 120 (such as Microsoft Windows', Mac OS* or another graphical operating 
system for personal computers), which is stored on storage unit 110, a£„ a standard 
internal fixed dislc drive. Software 130, also stored on storage unit 110, hicludes 
computer program code for performing the tasks and steps described below, including the 
digital representation of matrices, the display of graphical representations of such 
matrices, and the processing of such matrices in accordance with the principles of the 
present invention. Display output, includuig the visual graphical user interface ("GUI") 
discussed below, is transmitted from processor 100 to an output device such as a video 
monitor 140 for display to users. Users utilize input devices such as standard personal 
computer keyboard 150, cursor control device 160 (e,g., a mouse or trackball), touch- 
screen sensors on the monitor display, virtual reality gloves, voice input, or similar 
techniques to enter the GUI input commands discussed bdow, which are then transmitted 
to processor 100. Software for implementing the present invention may be stored in a 
variety of locations and in a variety of mediums, including without limitation, RAM, data 
storage 111, a network server, a fixed or portable bard disk drive, an optical disk, or a 
floppy disk. 

Internal Imolementation of a Thro^f>t,t 
In one embodunent of the present bvention as illustrated in Figure 2, a plurality 
of interrelated thoughts collectively make up a "thought." Each such diought O-e., a piece 
of information, such as a collection of spreadsheet data) is represented intwnally as 
comprising various elements, including properties and relationships. Properties can 
include, as in the example of Uiought 200: number 205, name 210, key words 215, 
document 220, usage statistics 225, priority 230, flags 235, category 240. Relationships 
can include currenUy linked tiioughts 245 and past linked thoughts 250. Except for 
document 220, all of tiie data for all thoughts is stored in a set of files 255 (which we 
designate "tiie headcase" in one embodiment), which is invisible to the user and is 
transparently loaded to RAM and saved to data storage 1 1 1 as the user works. 
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Number 205. Each thought has a unique number which, in some embodiments of 
die present invention, is invisible to the user but is used internally, by other thoughts or 
lists, to reference the thought Refierences to each thought thus occupy only a small 
amount of internal storage, and dianges to a thought's user-specified name do not affect 

5 internal references. 

Name 210 . The 'name' of a thought is intended to be a brief, textual description 
of that diought, written by the usor. One purpose of a name is to enable users to identify 
the associated thought in a convenient manner. 

Key Words 215 . The "key words" of a thought are a list of descriptive terms 

10 inputted by die user, which list may be mteractively searched using the search methods 
described in more detail bdow (see "Searchmg"). 

Etocument 220. Each thought includes an associated "document," which stores all 
of the specific content for that thought, such as word processing data or spreadsheet data. 
Each such document is stored internally in its own file in data storage 11 1 or separately 

15 stored in mass storage devices accessible by die computer system. 

In some embodiments of the invention, the documrait name is based on the 
associated thought's numba. In oOier embodiments, die document name may be based on 
die name of the associated thought. More particularly, die document name can be the 
same as die diought name, unless a preexisting fUe widi die identical name already exists. 

20 If such a file already exists, the mediod of the present invention can name the location by 
appending a number to the name. For some embodimoits of die present mvention used 
widi operating systems that use filename extensions, die ^tension for the location may be 
determined by die diought type in accordance widi common practices m the art, for 
example, '.tht" for thought editor documents, and ".htm* for w^ pages. 

25 When the name of a diought is dianged, die location of die document it references 

is not changed. This allows the user to use die location to share the file widi users who 
are not using die method of die present invention and therefore must access these files 
dirough traditional operating system mediods. Of course, a user may edit the location of a 
document by the same mediods used to edit all odier thought properties. If die user 

30 makes die location point to a nonexistent or unsupported file, die software of the present 
invention will be unable to edit the document. The referenced file may be eidier locally 
or remotdy located. 

Refi»enced files may also be used as sources for Microsoft Windows"' drag and 
drop operations known in the art and »tensively documented m Windows* Software 
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. Development Kits. These operations are capable of exchanging file locations between 
programs for the purpose of making references, embedding, copying, and pasting. By 
implemoiting these operations into the software of the present invention, a user can use 
die present invaition as a drop source, A file stored using the present invention may 
5 tiiereby easily be copied to a Windows Explorer* folder or any otfier application 
supporting file drag and drop. 

As discussed bdow, the user need not consciously manage these files. Instead, 
accessing a thought automatically provides the user with a seamless, transparent way of 
accessing the document contents, calendar information, notes and other information 

10 associated with thought, along wifli the appropriate application program{s) or utility(ies) 
for processing those contents. 

Usage Statistics 225. "Usage statistics" may be generated and stored for each 
tiiought as the user works on tiiat thought, as discussed in greater detail below in the 
"Additional Features" sertion. 

15 Priority 230. A priority number set by the user indicates tiie relative importance 

of a particular thought. The priority is normally manually set by the user, but can be 
calculated based upon tiie usage statistics and tiie relationships at tiie user's request. The 
priority can then be used to filter thoughts wfaen searching or creating thought lists. 

flags 23g. Flags provide a mechanism for designating the state of eadi thought. 

20 In one embodiment of die invention, each flag can be in one of tiiree states: on, off, or 
de&ult. When a flag is in default, tiie thought value is determined by the category of 
thought (see Cate^ry, bdow). Flags can be user-defined, or may be aufomatically 
provided by the system. One example of a system flag is one tiiat states whether a 
thought is part of long term memory. 

25 Category 240. A tiiought's "category" is a number which designates a thought to 

be of a specific category. Thought categories are defined and named by the user. Each 
category specifies that thoughts of that category will have certain attributes or "fields," as 
well as certain default flag values (see the discussion of "flags" above). An example of a 
category might be "Person," in which case an example field might be "City of 

30 Residence." The use of fields to perform indexed seardiing is discussed in further detail 
below, in the "Processing Thoughts" section. Cat^ory definitions may be stored 
separately, as templates. 

Relationships Between Thouphts 245. In one embodiment of the invention, at 
least tiiree types of relationships are possible among thoughts: child, parent, and jump. 
11 
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Bach thougjit includes a separate list for each type of relationsliip. TTie utility of enabling 
at least three types of links among thoughts is discussed more folly below. Each such 
relationship list stores a list of the other thoughts Odentified by number) that are related to 
the instant thought by the instant type of relationship. The relationship lists are used to 
generate and navigate graphical rq>resentations of the matrix, as described in detdl below, 
and are otherwise invisible to the user. 

Past Relationships 250 . In some embodiments of the invention, there is another 
set of at least three lists: for child, parent, and jump rdationships, respectively, which 
archive information about tiiose relationships which have been severed or "forgotten" but 
whidi may be reattached or remembered upon request by the user. Essentially, this 
provides a long term memory fecility that allows users to recall previous relationships 
when desired, without duttermg die current display with non-current data, as discussed 
bdbw. 

qrpphically Representing and Navigating a Matrix 

The present invention simultaneously enhances navigational efficiency through its 
strat^ic gr^hica! arrangement of display icons representing thoughts. The placement of 
the thoughts reflects second-level relations that may not be as easily communicated by 
techniques employing arbitrary thought placement. Figure 3 illustrates a typical, graphical 
representation ("plex 300") of a matrix of related thoughts which will be displayed on the 
monitor 140, in accordance with one mbodiment of the present invention. Figure 21 
Illustrates an example of an on-soreen display of an altmiative embodiment of the present 
invention, in which the plex is displayed in the upper-right-hand section of die screen, the 
thought document is on the left-hand portion of the screen, and properties, list manager, 
and notes windows are on the lower right section of the screen. 

Thought Types and Interrelation. In the example of Figure 3, central thou^t 310 
labelled "Natrificiai" is displayed in the center of the plex, preferably surrounded by a 
circle, a dashed rectangle, and a rotating or blinking graphic that visually draws attention 
to the central thought. Thoughts that are directly related to the central thought 310 are 
represented in die plex 300 by display icons connected by lines to the central thought. In 
one embodiment of the present invention, multiple categories or types of thought 
rdationships can be specified, in the interests of providing users maximum organizational 
flexibility and clarity. Specifically, the present invention allows a plurality of parent 
thoughts, a plurality of child thoughts, a plurality of siblmg thoughts, and a plurality of 
jump thoughts. 

11 
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Sibling thoughts (such as the thought "ParaGen" 322), are child thoughts of any 
and all parent thoughts (such as the thought "Software" 312) of the current central thought 
("Natrificial" 310). For example, m the embodiment illustrated in Figure 3, above the 
central thought 310 are related parent thoughts. In this plex there is only one, "Software" 
5 312. Below the central thought are child thoughts. In this plex there are three: "Projects" 
314, "Resources" 316, and "Information" 318. To die left of the central thought are jump 
thoughts; in this plex there is only one: "Nomenclature" 320. Finally, to the right of die 
central thought are sibluig thoughts which share a parent with die central thought. In diis 
plex there is only one- "ParaGen" 322. The underlying significance and semantics of 
10 these or otfier categories of diought relationships is entirely unique to die individual 

practitioner and user. In one embodiment, parent dioughts are displayed in tiiree columns 
extending upward from die central thought, jump tiioughte are displayed in a single 
column extending upward from die central diought and to die left of die parents, dnd 
children are displayed in four columns beneath die central diought and extending 
downward. 

The display of siblbg dioughts is not required for navigation dirough a plex. For 
this reason, some embodiments of die present invention allow the user to elect b die 
preferraces not to display siblings. Such an election may conserve display space, but will 
do so at the cost of displaying fewer available thoughts. One embodimmt of die 
invention is configurable in die display preference settings to display odier more distandy 
related dioughts (colleaively "distant dioughts"), uicluding grandparents, grandchildren, 
and partner dioughts. Grandparent dioughts are die parents of the parents, and may be 
displayed above die parents in two columns extending upward. Grandchildren are the 
children of die children, and are displayed below die childroi in four columns extending 
downward. Partners are the parents of die children, and may be displayed to die left of 
the active diought and below die jumps. If diere are many partners or many jumps, the 
jumps may be shifted to accommodate die partners. -Graphical representations of distant 
dioughts may be smaller than diose for dioughts more directly related to die central 
thought, and may not contain gates from which relationships may be originated; diese 
distant thoughts can be highlighted as die selection cursor passes over tiiem. One mediod 
fiir gri^>hically representing a plex having distant dioughts is outlined in Figure 23. As 
this figure illustrates, diis process includes generating a list of tiiou^ts to be drawn and 
dieir respective screen locations, drawing connecting lines between these dioughts, and 

1b 
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.then drawmg die thoughts themselves. Figure 25 is an illustrative screen display having 
distant thoughts 2500A-N, as described above. 

Parent, child and jump thouglhts are all equally related insoiar as each is directly 
linked to that central thought. The jump thought is unique in that no thought related to a 

S jump thought is displayed within the plex, unless that thought is itself a parent, child, or 
sibling of the central thought. Sibling thoughts are secondary relations, connected to the 
central thought only uidirectly through parmt thoughts and children thoughts. The 
distinctions amongst the types of thought relationships can be symbolized within a single 
plex by displaying lines connecting the thoughts. Those distinctions achieve added 

10 significance in the plexes resulting from a user navigating the matrix, activating a different 
thought as the new central thought. Preserving the distinctions amongst types of thought 
relationships permits a data management structure which at once lends itself to easy, 
logical navigation-like hierarchial structures and yet enjoys the dimensionless and 
unlimited flexibility of a totally associative structure. 

15 The differing rdations among thoughts are reflected in the following general rules, 

which define the collection of thoughts gra|dtically r^resented ni a plex as well as die 
nature of this representation in some raibodiments of the present invmtion. 

Dependmg upon the defined interrelations between the old central thought and the 
newly selected central thought, the odier thoughts in the old plex may be included or 

20 excluded from the hew plex. The old central thought, however, will always remam ui the 
new plex. Parent thoughts are related to all of their child tfaouglhts, and child thoughts are 
related to one another. Therefore, when a child thought is selected, all the other children 
will remain In the plex as siblings. Likewise, when a parent is selected, the othor diildren 
of the parent Q.tt., some or all of the siblmgs of the current central thought) will remain in 

25 the plex. Furthermore, sibling thoughts are related to each other and their parents, so that 
when a sibling is selected, all of its siblings (some or all of the siblings of the original 
central thought) will remain in the plex as siblings. 

Jump thought relationships link the jurap thought with only the central thought and 
no other thoughts; therefore, when a jump thought is selected, typically only it and the 

30 current central thought will remain in the plex. Non-contextual links such as those 

inserted into hypertext are effectively the same as jump Imks, as they do not hdp to defme 
rdationships beyond those that are directly linked. The availability of sudi non-contextual 
links within, for example, hypertext docum^, expands the breadth and enhances the 
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flexibility of tlie presently disclosed invention and therefore Increases its capacity to 
provide an optimally intuitive and- adjustable structure for organizing information. 

Graphical Renresentatinn of Matri« In one embodiment of the invention, each 
thought in a plex has three circles near it. These circles are thought "gates" (e.g,, gates 
330, 340, and 350 in Fig. 3), and are used to show and create the relationships between 
thoughts. The location of each gate tells what kind of relationship it r^resents. Thus, 
gate 330 above thought 310 is for relationships to pai«m thoughts; gate 350 below thought 
310 is for relationships to child thoughts; and gate 340 on the side of thought 310 is for 
relationships to jump thoughts. Note that each thought in the display of Figure 3 is 
connected to central thought 310 by the appropriate gate. Each gate circle being used 
(i.e., a gate through which a thought is connected) may be filled (e.g., gate 330); if no 
thought is connected through a gate, that gate's circle is empty (e.g., gate 340). In 
addition, gates may be color-coded according to the currently displayed thoughts. For 
example, in one embodiment, if a gate is red (e.g., gate 350). this indicates that all the 
thoughts to which it connects are currently displayed. If a gate is green (e.g., gate 365), 
tfiis indicates that there are other thoughts to which it is connected and which are not 
displayed within the plex at this time. 

Display of the plex.may be configured based upon the current thought. More 
specifically, the display positions of thoughts are determined by the way they are related 
and die numbw of thoughts that are related in that way. Thus, in one embodiment, the 
central thought (e.g., 310) is always drawn in the center. Above the central diought are 
the parent thoughts (e.g., 312); which are drawn in up to two columns extenduig upward. 
Below the central thought are the cfaUd thoughts (e.g., 314, 316, 318), whidh are drawn in 
up to four columns extending downward. The jump thoughts appear to the left in a single 
column which extends up and down until it hits the chUd thoughts, at which point it begins 
to extend only upward. Sibling thoughts appear to die right of the central thought in a 
single column which extends up and down until it hits the child thoughts, at whidi point it 
begins to extend only upward. In practice, the actual drawing sequence on screen may be 
performed as follows. First the background is cleared. The scaling circle and die lines 
that connect the thoughts are then drawn. Next, the lines are drawn between the locations 
of the gates representing die appropriate relationships. Finally, the actual thought names 
and die gates are drawn. 

Occasionally a central thought will be linked to so many thoughts diat it will be 
impossible to simultaneously display all flioughts in a plex. In one embodunent of the 
If 
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. present invention, the software of the present invention will display arrows above and/or 
below thoughts with particular relations to thoughts that could not be accommodated on 
the display. By clicking on or dragging these arrows, the user may scroll through the 
entire list of thoughts. When second-level thoughts are displayed, only those which are 
5 linked to the thoughts displayed will be displayed. 

Matrix Navigation . Navigation and nnovement through the matrix is accomplished 
by selecting the thought to be moved to, using control device 160 or keyboard 150. In 
one embodiment, navigation is accomplished by selecting a thought mdicium with a cursor 
control device such as a mouse. When a thought in the plex is selected to become the 
10 new central thought, the plex is rearranged according to the links associated with the 
newly selected central thought. In some embodiments, this process may be graphically 
reflected with animation showing the movement of the thoughts. For example. Figure 4 
shows the plex of Figure 3, but rearranged after a user has interactively selected Software 
312 as the new central thought, in place of Natrificial 310. Window 360 is used to 
15 display and edit the document for the current thought, as discussed below in the section 
entitied "Processing Thoughts." 

One method of navigation using a keyboard utilizes die arrow keys in connection 
with other keys. In one particular embodiment, thoughts may be activated using a 
combination of die [Alt] key and the arrow keys. Upon the depression of the [Alt] key, a 
20 cursor is initially displayed over tiie central tiiought. Subsequent depression of the [Up] 
key may move the cursor to tiie closest parent, [Down] to the closest child, and so on. 
Within a group of thoughts, the arrow keys can be used to move the cursor among the 
group. The [Left] key may be assigned to return to the central thought from the sibling, 
and the [Right] may be assigned to return to tiie central thought from the jumps. The 
25 [Down] key will only return to the central tiiought from tiie parents if tiie cursor is over 
tiie bottom parent tiiought. The [Up] key will only return to tiie central tiiought from the 
children if the cursor is over the top child tiiought. If tiie display includes scrollbars, tiie 
[Up] and [Down] keys may be used to scroll. A selected thought may tiien be activated 
by tiie release of tiie [Alt] key, or in anotiier embodiment, tiie [Alt] key may be pressed 
30 once to begin a tiiought selection routine and a second time to activate a selected tiiought. 

Navigation Example . Figure 18 illustrates five related screen displays of one 
embodunent of the present invention. These connected displays demonstrate tiie practical 
significance of tiie novel interrelations among tiie different types of thought relationships 
of tiie present invention. Specifically, using differentiated types of tiiought relationships 
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. enhances the relevancy of the plex, by displaying only the most interrelated thoughts. The 
center screen 1800 illustrates a hypothetical plex, and each of the four scre^is boidering 
this bypotfaeUcal plex 1810, 1820, 1830. and 1840 illustrates the plex that would be 
displayed upon the user's selection of a particular one of the thoughts from the original 
S hypothetical plex to be the craitral thought. As Figure 18 shows, the original plex 1800 
comprises a central thought ('Central') ui the center of the plex, surrounded by and 
connected to a multiplicity of jump, parent, sibling, and child thoughts. For simplicity, 
this example presumes that, contrary to thoughts in a typical plex, none of the thoughts in 
the original plex are connected to any thought outside the original plex, and that each 
10 thought is connected to that central thought by only one type of thought rdationship. Also 
for simplicity's sake. Figure 18 assunies that sibling thoughts are the only indirect thought 
relationships displayed, and that the illustrated embodiment will not display distant 
thoughts. 

The screen 1810 above the original plex illustrates the plex that would result if the 

15 user selected the "Parent 1" thought from the original plex. As Figure 18 illustrates, the 
Parent 1 thought in the original plex was connected only to the central thought and to the 
thoughts labeled Sibling 1 and Sibling 2. Upon the sdection of 'Parent 1' from the 
original plex, the Parent 1 thought moves to the center of the plex display, and the 
thoughts linked thereto move accordingly into position around the Parent 1 diought. The 

20 names assigned to the thoughts ui each of the five screens are based on the position of the 
thou^ts in the original (center) plex, and were not changed so that one could fbllow the 
movement of each thought from die original plex to each of the peripheral pleates. 
Hiereibre, Sibling 1 and Sibluig 2, which were siblings of the original central thought and 
therefore were displayed on the right-hand side of the plex, move into position under 

25 Parent 1 in the top plex because Sibling 1 and Sibling 2 are children of Parent 1 (die new 
.central thought). As explained above, children thoughts are displayed at the bottom of the 
plex. The original central thought, labded "Central," is also a child of Parent 1 and 
therefore is also displayed below Parent 1. Jump 1 and Jump 2 were related only to the 
central thought within the original plex, are not directly related to Parent 1, and are 

30 therefore not displayed within the new plex. Child 1, Child 2 and Child 3 are now 
grandchildren and are not displayed. Neither is Parent 2 which is now a partner, nor 
Siblings 3 and 4 which are related to Parent 1 only through diree thought relationship 
links ("links"). 
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The plex 1840 to the right of the original plex 1800 is the plex that would result 
upon the selection of Sibling 1 as the new central thought. Specifically, as shown in the 
original (center) plex, Sibling 1 is directly connected only to Parent 1. Therefore, the 
new plex shows Sibling 1 as the new central thought, with Parent 1 (Sibling Vs parent) 
5 connected above. Furthermore, because Sibling 1, Sibling 2 and Central share Parent 1 as 
a conunon parent, they are siblings of one another. Sibling 2 and Central are displayed as 
sibling thoughts to the right of Sibling 1 in the new plex. Again, Jump 1 and Jump 2 
were related only to the central thought within the original plex, are not direcUy related to 
Sibling 1, and are tiierefore not displayed within the new plex. Child 1, Child 2 and 
10 ChUd 3, Parent 2, Sibling 3, and Sibling 4 are not displayed because each is at least three 
links removed. 

The plex 1830 below the original plrac 1800 is the plex that would result upon the 
sdection of Child 1 as the new central thought. Specifically, as shown in the origmal 
(cMiter) plex. Child 1 is directly connected only to the original central thought. 

15 Therefore, the new plex includes Child 1 as the new central thought and includes the 

original central thought as a parent thought displayed ab<?ve Child 1 (because Child 1 is a 
chUd of Central, Central is a parent of Child 1). Furthermore, as the original plex shows. 
Child 1. Child 2, and Child 3 share Central as a common parent and therefore are all 
siblmgs. Thus, Child 2 and Child 3 are displayed as siblings of Child 1 on the right-hand 

20 side of the plex. Again, Jump 1 and Jump 2 were related only to the central thought 

within the original plex, are not related to Child 1, and are therefore not displayed within 
the new plex. Parents 1 and 2 would now be grandparents and are not displayed. Neither 
are Siblings 1, 2, 3 and 4 which are at least three links removed from Child 1 . 

The plex 1820 to the left of the original plex 1800 is the plex that would result 

25 upon the sdecUon of Jump 1 as the new central thought. Specifically, as shown in the 
original (center) plex. Jump 1 is directly connected only to the original central thought, 
and is not directly related to any other thoughts in the original plex. Therefore, the 
resulting plex includes only Jump 1 as the new central Aought and Central as a jump 
thought. 



are" displayed as the useir navigates die matrix. By dioosing one type of link over another, 
the user has the power to affect the content of the plexes that ate displayed upon the 
selection of any tiiought from the current plex as the new central thought. The method of 



30 




h As this example graphically illustrates, 
1 in the manner iii which those thoughts 
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the present Invention utilizes intuitively-derived thought interrelations and graphical 
representations to optimize the benefits human users will obtain from the present 
invention. Harnessing this power offers the user informational displays that are as or 
more relevant than hierarchical displays, yet free of the artificial spaUal limitations 

3 inherent in hierarchies and "real world" metaphors. 

These advantages become particularly clear when the interface and storage 
structure of the present invention are contrasted against a system having nondifferentiated 
links. A hypothetical screen display of such a system is shown in Figure 19. This display 
Is one possible representation of a central thought related to eight other thoughts. 

10 However, no information about the nature of this interrelation may be gleaned by the 

graphical r^resentation of Figure 19. The inho^nt limitations of systems capable of only 
a single type of association are strikingly apparent when one considers the plex that would 
result upon tiie selection of one of the thoughts deleted in Figure 19. As Figure 20 
Illustrates, the plex resulting from the selection of a thought iiom tiie hypothetical plex of 

IS. Figure 19 would contain only two individual thoughts connected by a single non- 

diflerentiated link. The present invention overcomes these deficiencies and allows an 
optimally flexible, intuitive, and therefore efficient means for organizing information. 
Defining a Matrix 

Creating Ne w Thoughts . New thoughts may be created by interactively clicking 
20 and dragging, using mouse/control device 160, from any of die gates around an existuig 
tiiought. Figure 5 provides a flow diagram showing the basic steps of this process. At 
st^ 500, the user selects by clicking on a gate of an existing thought (a "source 
tiiought"), to which tiie new tiiought is to be related. At step 510, the user drags control 
device 160 away from tiie source tiiought; during tiiis step, a "rubber-band" line may be 
25 displayed comiiig out of tiie source tiiought gate and tracking the cursor controlled by 
mouse/control device 160. At st^ 520, tiie mouse/control device's 160 button is 
released. At tiiat point, if die cursor controlled by mouse/control device 160 is located 
over an existing tiiought (a "target tiiought"), as mdicated at decision point 530, tiien flie 
syst«n assumes tiie user desires to create a new relationship b^weoi tiie source thought 
30 and tiie target tiiought, as will be described ^rdy below. In order to create a new 
thought, the user simply rdeases mouse/control device 160 witii the cursor at an 
unoccupied location on tiie screm. In tiiat case, as shown at step 540, a new tiiought is 
created and added to headcase 290. In one embodiment, a dialog box 710 (see Fig. 7) 
appears and asks for tiie new tiiought's name and/or otiier propoties; a unique new 
1*1 
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thought number is created to refer to this thought; all of the new thought's data fields are 
initialized to default values; and the thought's number is added to a global list of all 
thoughts. At this time a user may specify a plurality of dioughts to be linked in the same 
manner. The present invention can automatically link preexisting thoughts specified at this 
5 time. 

Next, at step 550, a relationship is created between the source thought and the 
new thought, based in some embodiments upon the type of gate of the source thought that 
was selected at step 500. In particular, the new thought's number is added to the 
appropriate rdationship list (245) of the source thought, and the source thought's number 
10 is added to the appropriate relationship list (245) of the new thought. Finally, at step 560, 
the updated plex is redrawn, reflecting the newly created thought and its reiationsbip to 
die source diought. 

Relating Existing Thoughts. Existing thoughts may be related using the same 
mediod as is used to create new thoughts. Referring again to Fig. 5, steps 500 dirough 
520 are the same. However, at decision point 530, control device 160 is determined to 
■ have been released widi the cursor located over an existing thought (the "target thought"). 
In that case, at step 535, the relationship list 245 (Fig. 2) of the source thought and target 
thought are checked to ensure that die dioughts are not already direcdy rdated. If sudi a 
relationship does exist, it may be deleted at step 545 by removing the source and target 
thoughts' numbers from each other's current relationship lists, to avoid any ambiguities. 
Next, at step 550, the source and target Uioughts' numbers are added to each other's 
appropriate relationship list (245), as determined by the source thought's gate type 
originally selected at step 500. The redefined matrix is redrawn at step 560. If such a 
relationship does not exist, tfien step 545 is inapplicable and step 550 is processed 
immediately after step 535 is executed. 

]R^.rd^rjng Rel^tigns. Related Uioughts are drawn in the plex according to the 
order they are listed in the rdationships list of die central diought. By dragging the 
dioughts in the display, the user can specify in what order diey should be listed and as a 
result, where th^ will appear. In reference to Figure 3, Figure 8 provides an example of 
the display 800, in one embodiment, which would result if a user were to interactively 
revose the order of thoughts 316 and 318, causing die icons representing those thoughts 
316 and 318 to switch horizontal positions as demonstrated by die positions of those 
dioughts 316 and 318 in Figure 8 or if a digital computn- were to reorder diose dioughts 
based upon an alphaqumeric sequence, usage statistics, or odier logical criteria. 
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Severing Relations Between Existing Thoughts . It is possible to sever tiie 
relationship between two existing thoughts, such as central thought 310 ("Natrificial*) and 
child thought 314 ("Projects'), using a process similar to the process used to define a new 
relationship between existing thoughts. As the flow diagram in Figure 6 outlines, at Sbsp 

5 600, the user requests that a particular relationship be severed by clicking on the lines 

which connect two thoughts such as the line connecting thoughts 310 and 314 in Figure 3. 
Next, at decision point 610, a check is made to see if the requested severing would 
involve the special case of "forgetting," as will be explained shortly. If no "forgetting" 
will occur, tfien at step 660 the numbers of the two thoughts are removed from each 

10 other's relationship lists and the line between thoughts 310 and 314 in the gnq>hical 
display shown in Figure 3 may be removed. 

The special case of "forgetting" an existing relationship will now be ^plained. 
Consider tbe sample plex shown in Figure 3. If die relation between thought 314 
("Projects") and central thought 310 ("Natrificial") is severed, then there wUI be no padi 

IS at all connecting thought 314 with central thought 310, and thus no way to access thought 
314 from the current thought. Thought 314 will be isolated. In that sense, tbm^t 314 
will be "forgotten" if the snrering is performed. Therefore, in the process dq>icted by 
Figure 6, decision point 610 detects such cases (see bdow, "Determining if thoughts wDl 
be isolated"). In such cases, the number of the "forgotten" thought (i.e., thought 314) is 

20 deleted from the current relationship list 245 (Figure 2) of central thought 310 at Step 620, 
and is added to the corresponding past relationship list 250 of central thought 310. Recall 
that the past relation lists 250 are included as part of each thought's data structure, as 
illustrated in Figure 2. Next, the forgotten thought's own fields are revised to reflect its 
status as a "forgotten" thought: namely, at step 630, thought 314's current relationship 

25 lists 245 are merged into its past relations lists 250 (i.e., copied from 245 to 250 and then 
erased from 245), and at st^ 640 its "long term memory" flag is set to "on." At slep 
650, forgotten thought 314 may be added to a global long term memory thought list. At 
step 670, the plex is redrawn, reflecting the absence of forgotten thought 314. It is 
possible to forget more than one thought at once, in which case all of the forgotten 

30 fliottghts will be modified as described for thought 314. 

By reference to particular usage statistics, the forgettuig operation may be 
automated. More precisely, the present invention may automatically forget a thought that 
has not been accessed within some user-definable period of time, as reflected by the usage 
statistics associated with diat thought. 
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Detenqining If Thonplits Will Be Isolated . A thought will be isolated when it is 
not possible to return to the central thought via any linlc otiiw than that link which is bang 
severed. Similarly, any thoughts ("Rodin" 950 and "Liquid Noise" 960 in Figure 9) 
related to the severed thought ("Projects" 314) will be forgotten so long as their only link 
to the central thought existed via Ae swored thought ("Projects" 314). One method of 
determining whether it is possible to return to the central thought from a thought whose 
link has been severed is illustrated by the recursive algorithm disclosed in Figure 10. 

An alternative method that may provide enhanced performance is disclosed in 
Figure 24. This method relies on a programming object termed a ThoughtList, which 
utilizes a map of bits r^resenting thought numbers. Each bit in the map corresponds to a 
thought, with a (1) indicating a thought on the list and a (0) mdicating a thought not on 
the list. In accordance with this methodology, one can store the existence or nonexistence 
of over a million thoughts using merely 128 kilobytes of storage. The storage required 
for this tedmique is determined by the highest possible thought numbo- divided by eight. 
All memory or storage used for this list is zeroed out, and is subsequ^dy modified (to 
I's) at locations correspondug to thoughts. Specifically, when a thought is added to tiie 
list, die bit number X of byte number Y is set, where X is die remainder of the thought 
number divided by eight, and Y is the thought numbrar divided by eight. This method 
may also be used for storing normal thought lists. 

Parentless Thoughts. An alternative embodunent of the present invention 
maintains a list of parentless thoughts (thoughts without parents) that is updated whenever 
changes are made. When a thought is created, linked, or unlinked, the affected thoughts 
are checked for parents. If these thoughts have parents, they are removed from the list; 
otherwise, they are added to the list. If necessary, the list of parentless thoughts may 
easily be regenerated by checking all thoughts for parents. Because this list is maintained, 
it is not necessary to ensure that all thoughts are connected. Thoughts may therefore be 

.unlinked wiUiout verifying the ecistence of alternative return routes to the original 

'■ thought. 

Foreattng and Remembering Without Searchinff When dioughts are unlinked 
without searching, it becomes necessary to have an alternative interface for forgetting. 
Among the possible m^ods for accomplishing diis result are dragging the thought to a 
forget icon or sdectu^ a command. The thought will then be forgotten along widi all of 
its childwaid descendants that do not have other partners and are not the active thou^t. 
To decide which thought to forget, the pres»it invention makes a list diat includes die 
2i 
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. thought to be forgotten and all thoughts childward of it. The present inven^on does not 
add die active dtougbt to this list: To rememb^ the dtoughts, the user can drag a thoui^t 
to a remember icon or select a command. The thought and all its forgotten childward 
descendants will thereby be remembered. More detailed algorithms for implcanenting 

5 these forgetting and remembering operations are set forth in Figure 17. 

Accessing Long Term Memory . To access thoughts that are stored in long term 
memory, in some embodiments the user can interactively activate the display of long term 
memory relationships (for example, by means of a menu selection or function key). The 
display will then be refreshed, and thoughts related by long term memory relationships 

10 will become visible and are connected (as shown in Figure 1 1) to the central thought with 
a line, sudi as line 1 1 10, of a different sort than that used for normal relationships. A 
long term relationship can then be recreated as a current relationship by using the 
"Relating Existing Thoughts" technique desaibed above. In that case, the appropriate 
Aought numbers ^ Figure 2) are copied firom past relationship lists 250 to the 

15 appropriate, currrat rdationsbip lists 245. The appropriate thought nunobos are dien 

moved in the global long term and short term memory lists, and the display is once again 
redrawn. 

In an alternative embodiment of the present invention, each thought's headcase 
does not include a list of past rdationships. Rather, each thought's headcase merely 

20 contains a flag identifying it as a forgotten thought or a present thought. When a user 
interactively turns on a display of long term memory within this alternative embodiment, 
forgotten thoughts and their relationships to present thoughts are added to the display, and 
severed relationships between present thoughts will not reappear. This alternative 
embodiment may offer certain advantages, including without limitation (i) presenting the 

25 user with a simpler, more readily comprehensible set of information regarding past 
relationships within the matrix; and (ii) reducing the complexity of the matrix's data 
structure and hence the computing resources used to operate the matru. 

These same principles used for implementing long and short term memories are 
equally s^plicable for creating many other classes or levels of memory. A plurality of 

30 memory levels may be created and thereafter any or all of the relationships stored at each 
level or in eadi class may be selectivdy chosen for viewing. For example, a user may 
elect to display only the top levd, all levels, up to a specified level, or particularly 
designated levels having no immediate connection. 
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P^rmangntly Deleting ^ Tho^ipht . It is also possible to permanenUy remove a 
thought from the matrix. This is accomplished by clicking on a line (sudi as line 1110) 
which comiects a thought which is already in long term memory: When severing a 
relationship in this manner results in a thought or thoughts becoming isolated, this thought 
or thoughts are removed from the global thought list and from the past relationships list 
250 of the central thought. Although a portion of the thought data relating to a deleted 
thought will be erased, in one embodiment of the invention, the space occupied by the 
thought in the flat file database will be retained so that the software does not have to 
remove all references to it. The present invention may be unable to remove all such 
refsrences because tiiey may occur on other lists or in other matrices which the software 
cannot control. Furthermore, comprehensive elimination of references may be 
computationally prohibitive, and leaving the Aoughfs space in the flat file database 
requires relatively little storage space. 

Piyiding a Matrix. When a user selects a link that will result in the isolation of 
particular thoughts, the user may optionally forget the thoughts, permanently fbrget the 
thoughts, or split the matrix into two parts. Splitting the matrbt into two parts wUI create 
a new thought that has the same name as the first thought to be isolated, but the document 
associated with this newly created thought will be a new matrix that is named after this 
first thought to be isolated. This new matrix will consist of all the thou^ts which will be 
isolated in addition to the thought located at the position of the last link to be selected. 
That thought will reference the original matrbt, and will be named after the original 
matrix. 

Creating New Thought Flags and Tvnes. To define a new thought flag, the user 
interactively selects a thought and then enters a flag name and its default state. To define 
a new thought type, the user enters the name of the new type, its default flag states, and 
any fields that the type has. The new types and flags can thereafter be referenced by the 
user when creating new thoughts or changing thought properties. The type of a thought 
dictates which application program is used to edit the information associated witii that 
thought. Application programs may be direcUy associated with a thought in the same way 
that the document window 360 in which a fliought may be edited is associated with active 
thought 330. One embodiment of the invention assigns a preferred diought type to 
flioughts, but the user can override this thought type assignment by selecting another 
fliought type eiflier at the time of creation or by changing the default thought ^e in the 
prrferences. Acceptable fliought ^es Include any computer application capable of 
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. communicating with the present invention employing the methods disclosed hoxin. In 
some embodiments, the correct thought type for a document is determined by the f3e 
extension that the location specifies. 

Thought Pins . Thought pins are used to get instant access to commonly used 

5 thoughts. In the upper left comer of Figure 3 are two thought pins 370 and 375, labelled 
"Rodin" and "Liquid Noise." Thought pins can be moved by die user to any location or 
deleted. To create a new thought pin, the user simply moves the cursor (using 
mouse/control device 160), and clicks on or otherwise highlights the existing thought for 
which a thought pin is to be created, and then selects a "Create Pin" command or the like 

10 from an ensuing pop-up command menu (such as menu 1210). Alternatively, pins may be 
created by dragging thoughts to predefined zones widiin the display. Selecting an existing 
thought pin (e.g., using mouse/control device 160 to position the cursor over the pui, then 
clicking the control devices's button) makes the pin-represented dtoug^t into the new 
central thought of the current plex. For example, selecting thought pin 370 ("Rodin") in 

15 Figure 3 would result in the plex transforming into the plex displayed in Figure 13, with 
thought 370 ("Rodin") as the central thought. Note that thought pins may be represented ' 
internally by the number(s) of the thought(s) th^ reference and an explidt, user-specified 
display location. 

Messaging System . An embodiment of the present invention utilizes a thought 
20 messaging system ("TMS") to enhance interoperability between the present invention and 
the applications used to create, edit, and display documents; this messaging system plays a 
central role in matrix creation, as discussed below. Applications that comply with the 
TMS are referred to as "TMS-enabled" applications. Some embodiments of the present 
invention only interoperate with TMS-enabled ^plications. Other embodiments take 
25 advantage of die program-to-program interface features of operating systems such as 
Windows^ by Microsoft to enable any application to be launched and operated within 
documents associated widi thoughts, widiout need for a specialized TMS. Whether or to 
what extent a TMS is necessary to enable TMS-appIication interoperability depends partly 
upon the capabilities of the underlying operating system. A Windows* embodiment of the 
30 present invention, for example, allows the user to specify a list of Windows* applications 
whidi will create, read and write to files corresponding to thoughts of a certain "^e." 

For instance, a spreadsheet ^plication such as Microsoft Excd* would enable the 
creation of Excd-type thoughts which, vibea activated by die vset, launch Excel, and load 
the Excel document associated with the specified thought. Further, in one embodiment of 
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the present invention, the display icons corresponding to thoughts are specialized 
according to thought type. For example, a thought of die Excd type would be symbolized 
by a display icon graphically depicting the thought as such an Excel ^e. A TMS may 
not be required under Windows* to enable the limited interoperability described in this 
paragraph. Mediods of processing thoughts are described in greater detaU below. 

Even in Windows*, however, die incorporation of a TMS enables improved 
interoperability between the present invention and TMS-enabled application programs. 
TMS-enabled applications permit users to link thought directly to objects widiin TMS- 
enabled application documents by dragging to the document windows. With applications 
that incorporate hyperlinks, the TMS allows the user to drag thoughts directly to diose 
hyperlinks and associate with the objects that they reference. The TMS can be configured 
to work in concert with messaging systems native to the operating system. For example, 
MiCTOSoft Windows* uses Dynamic Date Embedding ("DDE"). 

Using the program-toi)rogram messaging capabilities of known operating systems, 
the TMS permits the present invention to provide specific instructions to TMS-enabled 
^plications. For instance, the TMS may include the following core messages ftom the 
software of the present invention to die application. Software of the present invHition 
may request the identity of the document over which the mouse pointer presently resides; 
the application would respond with the current document name and file location using the 
name and address symbol of the native operating systeni, or the hyperlink's name and file 
location. The present invention may signal die activation of a particular thought, and die 
present invention will provide Uie number, name, and location of this diought; If a fliought 
is being created, die present invention will also provide die template parameter(s) 
corresponding to this new thought; in response, die application wUI save die current 
document and load or create die new document if die new document is of die same type, 
and if creating the new document, will use die template parameter to open die default 
document. The present invention may request diat die applicarion move its window to die 
top; in response, die application will make its window visible over any odier applications. 
Finally, die present invention may request diat die application move its window in a 
requested manner, save, rename, or reiocate its document; in response, the application 
will do so, as instructed by die software of die present invention. 

The TMS may also include by way of example die following core messages from 
applications to die software of die present invention. An application may ask die present 
invention to identify the active diougbt; die present invention will respond widi die active 
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. Nought's number, name, and location using TMS-specific symbols. An application may 
ask the software of die present invention to activate a thought with a specified number, 
name, and location, and the present invention will do so. An application may ask what 
thought corresponds to a particular number, name, and location; the software of the 

S present invention responds with the thought's number, name, and location, or will return 
"false" if the specified thought does not exist. An application may ask the software of die 
present invention to create or luik a specified thought, related by designated child/parent 
links to another designated Uiought; if requested, the software of the present invention 
performs the specified operation. Finally, an application may tell the present invention 

10 that the application is TMS-enabled, and will provide the Information needed to start the 
application, the application's document types, and their respective descriptions; if so, the 
present invention stores diis information and adds that application's document types to die 
list of permissible diought types. 

Automatic Thought Recognition. The present invention can activate dioughte 

IS based on conunands sent firom odier application programs as well, including widiout 
limitation, die editor or calendar {^plications. For instance, die editor may contain a 
word that is also a thought name. Using the TMS, die editor can identify die specific 
word or words as bang a thought and automatically highlight diem on die display. 
Altennatively, die present invention could be queried when die user selects one of diese 

20 words. When a word is successfully identified as being a diought and is selected by the 
user, the application may then send a message to the present invention requesting the 
activation of die specific diought. A similar process may be used to recognize and 
artivate dioughts through any TMS-enabled application. 

Creating Thought Flexes . As described earlier, diought plexes are the graphical 

25 displays of a group of related thoughts, consisting of a central diought and any parent, 

child, jump, and sibling dioughts. There is always at least one thought plex. In one 
embodiment of the present invention, additional thought plexes can be created by using die 
control device 160 to position die cursor over any diought other dian die central diought, 
and dragging the selected thought to the desired location of die new plex. Each time a 

30 user creates a plex, that plex is added to die screen display along with die odier plexes 
previously presented on the screen display (see Figure 9). 

The figures demonstrate an example of the manner in vAiidi a new plex may be 
created. First, in Figure 3, a user interactively selects the diought 314 ("Projects") to be 
a new central diought by using control device 160 to position die cursor over diat diought. 
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thrai selects the thought by clicking and holding a button on die cureor control device. 
The user then employs control device 160 to move the cursor to the desured location of the 
new plex and releases the button. Figure 9 demonstrates the screai display which results. 
Plex 920 has been added to the screen display, with the thought 914 ("Projects") as the 
5 central thought of new Plex 920. TTie Plex is the on-screen mterface to the matrix m 
which data is stored. 

Automated Matrix Creation. Matrices may be created either on command or, in 
one embodiment of the present invention, they may be created on the fly. When created 
on conunand, matrices are static and will not diange unless a user explicitly commands 
10 that a change be made. When created on the fly in response to user inputs and 

navigation, by contrast, a matrix will change as the information represented by that matrix 
dianges. 

Automated matrix creation has many potential ^plications, including the 
automatic creation of a matrix representing a standard hierarchy such as those commonly 

15 used in directory structures. In this application, the software of the present invention 
begins at the root of the hierarchy and creates a child thought for every file and folder, 
and then goes into each folder and repeats the process. This recursive process effectively 
generates a plex representhig a directory structure, and as discussed above, can be 
performed on the fly or as the user navigates amongst thoughts. The present invention 

20 begms by displajnng the current thought wifliin die hierarchy. Each item widim die 

presendy displayed diought is displayed as a child, and children diat contain odier items 
are displayed widi a highlighted child gate to indicate die same to die user. Hie level of 
die hierarchy diat contains die current Item is displayed as a parent, and die odier items 
widitn die level containing die current item are displayed as siblings. 

25 The automated conversion of a standard hierardiy to a matrix widiin die present 

invention allows users to subsequently modify the resulting matrix in a nonlinear 
nonhierardiical manner, diereby creating a nonlinear nonhierarchical information structure 
with a minimum of effort. Furdiermore, the ability to view and activate siblings may be 
valuable irrespective of whedier nonhierarchical relationships are established widiin die 

30 matrix. 

The present invention additionally may automatically generate matrices reflecting 
self-rrfisrencmg hierarchies, such as dioseused to organize die World Wide Web 
("WWW"). When an item in a self-referaicmg hierarchy is encountered and has already 
been added to die matrix, die present uivention links to die existing diougbt radier dian 
2g 
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creating a new thought. This tedinique may result in "wrap around" structures and 
multiple-parent structures that actually exist in a self-referencing hierarchy and can now be 
displayed with die advent of the present invention. 

Similarly, the present invention permiu a matrix to be automatically generated 
from a hypertext document. This document becomes die central thought, and die linked 
items within the document become children thoughts. Those linked children may 
subsequenUy be explored in a similar manner. In cases where hypertext uses somewhat 
predictable link names, the present invention may link thoughts in a more context-sensitive 
manner. For instance, files located on a remote computer or Internet URL may be 
displayed as jump thoughts, and fdes which are disposed in a hierarchical directory 
location above the current directory may be displayed as parent tiioughts. This method for 
automated generation of matrices may be restricted so diat it does not create overly 
cumbersome plexes. For example, it may be designed so that it does not create thoughts 
rdating to files located on remote machines. 

A matrix may also be created on the fly to reflect a user's navigation within a 
collection of hypertext content such as the Internet's World Wide Web. In this 
embodiment, eadi hyperlinked document selected by the user is linked as a child to die 
document ftom which It was selected, and die hyperlinked document becomes the active 
thought. Once such a structure has been created, the "back" command may be used to 
activate die parent diought, diereby moving the user to die previous page. Similarly, die 
child diought is activated if die user selects die "Forward" command. The added benefit 
to using diis matrix arises in cases where die user selects a different hyperlink radier tiian 
the "Forward" command; in such cases, die new hyperlink is added as a child diought. 
Also, if a user navigates to a page which has already been visited, diere will already be a 
diought rqiresenting diat page which will be linked to as a child. In this fashion, users 
may generate a matrix tiiat is exceptionally useful for tracking browsing history relative to 
traditional mediods. 

. Furdiermore, matrices representing die results of a database search may also be 
generated. Such searches are typically performed in refuse to words input by die user, 
and the results are usually displayed in an ordered list arranged by some measure of 
firequaicy or relevance. One embodiment of die present invention parses such lists to 
identify otiier common words or diemes fl?om among die results. In accordance witii die 
result of diis parting step, a matrfat is created widi die query as die central diought and 
widi die odier common words or diemes as diild dioughts. Results tiiat do not share 
3P( 
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common words or themes are displayed as children. When a child thought is activated, if 
the child has a common word or theme, the results sharing that commonality are brokm 
down again. If the child is a result, then results that are contained within that result are 
displayed as children, and items related to that result are displayed as jumps. 

Moving Thought Pins and PIpicps In one embodiment of the invention, thought 
pins can be repositioned by dragging them with the mouse or other control device. 
Thought plexes can be repositioned by dragging their central thought with the mouse or 
other control device. Thought pins and plexes can be deleted by dragging them off of the 
display. Eliminating a plex from the display does not result in any thoughts being 
forgotten. Forgetting involves a different user-interactive process discussed above (see 
"Severing Relations Between Existing Thoughts"). 

Resizing a Thought Flex. In one embodiment, a thought plex can be sized by 
dragging the circle which surrounds the central thought. Making the circle bigger makes 
the entire plex bigger and vice-versa. 

Changinp a Thought Piff. In one embodiment of the present invention, a thought 
pin can be made to reference a different thought simply by dragging the desired thought 
onto the pin. 

The Matrix Freeze. In response to a user's request or in response to a regularly 
scheduled system request for backup, a "Freeze," in one embodiment, saves the state of 
all parts of a matrix at a given point in time, copying all the information to a read-only 
format for later use. 

Processing Thoughts 

Naming Thought Files. By default, a thought does not have a matrix or operating 
system file location specified when it is created. If the user selects an active thought 
without a specified location, a Windows® embodiment of the present invention's software 
opens a dialog that allows the user to select the type of file to create. After the user 
selects a file ^e, that embodiment of the present invention uses standard operating 
system methods to create a file of the selected type and thereafter names the file by 
appending the file type to the name of the diought. Hie file associated with that thought is 
placed in a foldw (_bm folder) specified by the present invention (discussed below) and is 
opened immediately. Hie file name and the thought name are indq)endent, and the 
reaming of a thou^t does not compel the renaming or rdocating of Its file wldiln the 
network or operating system. Therefore, If the file is shared, other programs and users 
not operating the present invoition will still be able to locate it. 



Wa98/20436 



PCT/US97/20428 .. 



Opening a Thought . A thought's headcase file may specify an item (a thought 
document) within a traditional file system that is associated with the thought. This thought 
document may reside in the storage system of a local computer, or may be retrieved 
through a network, including without limitation a LAN or the Internet. When a thought is 

S activated, the present invention may request that the operating system open the thought 

document associated with the selected thought. When a thought document is saved, it will 
typically be stored by most application programs to the file location from which it was 
loaded. This location is, of course, the location that the thought references. Accordingly, 
a user may both open and close files from the present invention without navigating a 

10 traditional operating system's file reference means, and irrespective of the storage location 
of that file. 

A user may optionally limit automatic thought document loading to those 
documents having specified file types or residing in certain locations. File extensions 
typically may be used to distinguish among file type. For example, file location, usually 

15 placed before die filename and separated from the filename by a backslash, allows a 

Window^ embodiment of the invention to discern the location of each file; periods and 
forward slashes allow a UNIX or Internet embodiment the same utility. 

Editing Thought Documents . Each thought's document contents are displayed in 
document window 360, as illusuated in Figure 3. When the current thought is changed, 

20 the last thought's document is saved (unless otherwise directed by the user) if necessary 
and then the new current thought's document is loaded automatically. The user never has 
to issue "save" or "open" commands to access thought documents, nor does the user need 
to explicitly identify or invoke an editor or other application program to process the 
thoughts. These operations are performed automatically by the present invention, 

25 seamlessly and transparently. When a thought is activated by the user, the present 
inv»ition saves the previously active thought, if it has changed, then loads the newly 
active thought WdUknown computer programming object technologies, includmg 
without limitation Microsoft's Object Linking and Embedding ("OLE"), allow the 
document to make rrferoices to data which is created and edited by other programs. 

30 Using standard operating systems calls, the present invention can display and allow the 
usor to edit these objects with the appropriate computer programs. In addition, the 
documoit may also store references to die location of other documrats on the storage 
syst^ns available to the computer, allowing the user to open them witii the appropriate 
coi)q>ttter programs using a more traditional operating system method. 
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Linking to Remote Files. Using die TMS or another method of inter-process 
communication, the present invention can request an application to identify the file it 
presently has open. The availability of this technique allows the present invention to 
create thoughts r^resenting files that are open in other application programs. In one 
5 embodiment, the user may do so by simply dragging a link from a thought and releasing 
the selection button on the cursor control device when the pointer is situated over the ' 
desired application window. Upon the performance of these steps, the present invention 
queries the application for the identity of the file it has loaded, and the present invention 
creates a thought and sets the name and location of this thought in accordance with the 

10 application's response to the present invention's query. The thought (in this case, the 
active document in the application window) is thereby linked to the gate from which the 
user dragged die cursor. For Instance, if die documait is a Hypertext Markup Language 
("html") World Wide Web site stored remotely on die Internet being viewed using a web 
browser application such as Navigator* by Netscape, die present invention will name a 

IS new diought based upon die document's Intanet URL (Uniform Resource Locator) or die 
contents of an htmi "tide" tag. When, in later use, a user reactivates tiiis diought, 
practicing mediods described above, die present invention will launch the user's preferred 
web browser application, and request diat die web browser download die html file from 
die remote URL. 

20 Delaved Loading. In some instances, the loading of die contents of a diought may 

require the expenditure of considerable computing resources, and it may be desirable to 
allow die user to navigate dirough a series of dioughts without loading die content of 
every diought through which a user passes along die padi to reaching a particular 
destination diought. This functionality is implemented in accordance with the flow chart 

25 illustrated in Figure 22, and allows die passage of a duration of time noticeable to the user 
before loading the contents of a selected thought. More particularly, upon die selection of 
a diought by die user at step 2110, die plex is redrawn in step 21 12 using die animation 
techniques discussed herein, and a loading delay procedure initiates. One embodiment of 
die present invention uses an expanding circle to appraise die user of Uie status of die 

30 loading delay. At step 21 14, this expanding circle begins as a small circle oriented widiin 
or about die area rqiresenting die central diought, and die circle expands widi die passage 
of time. At st^ 21 16, die circle is enlarged and is redrawn. Next, at step 21 1 8, die 
mediod queries wbedier another diought has been selected. If so, die routine returns to its 
beginning, stqi 2110, and die loading delay process is Initiated widi respect to die newly 
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. selected thought. If another thought has not yet been selected, in step 2120 the routuie 
queries whether the circumference of the circle has grown to reach the periphery of the 
present invention's window in which the present plex is graphically displayed. If so, the 
routine generates and sends a message to load the contents of the selected thought in step . 

5 2122. If not, the routine returns to step 21 16 where the circle is enlarged and redrawn, 
and the routine continues. With this method, thoughts are not loaded during a 
predetermined period of time after dieur selection, and are not loaded if another thought is 
selected during this time. This delayed loading may be used to allocate optunally the 
computing power available to a user. 

10 Some prior Internet browsing means require every World Wide Web site to 

incorporate user navigation methods withui hypertext documents. Those methods 
ineffldently force users to download irrelevant information, merely for the purpose of 
navigating through it. One strikingly powofiil application of the present invention's 
delayed loaduig technique allows expedited navigation through Internet pages or files 

IS without waiting for the content of intmnediate pages or files to load. 

. Changing Thought Properties . Thought prop^es such as name, flags, priority, 
and category can be dianged usuig a diought properties dialog box, sudi as dialog box 
710, which is accessed by the user employing mouse/control device 160 and/or keyboard 
150 to select a particular thought and then the thought properties dialog box. In some 

20 embodiments, the properties dialog box remains visible at all times, and changes to reflect 
the properties of the current central thought. 

Editing Thought Fields . Thought fidds can be edited in a dialog box or window 
such as 1410 in Figure 14. In one embodiment, the field names are displayed to the left 
and their contents to die right. Thought fields are automatically loaded and saved, in die 

25 same fashion as are die contents of diought documents, invisibly to the user every time a 
thought field is modified. AH thoughts of a certain category possess the same available 
thought fidds, which fields are defined by the user in establishing and modifymg diou£^t 
categories (see above, "Category"). 

In one onbodiment, every tiiought category 240 possesses at least two fields. 

30 Hiose default fields are the "Name" field and die 'Key Words" field. The contents of 
these d^ault fields are identical to the contents of the properties called "Name" and "K^ 
Words" respectively. 

automatically by tiie present invention, as the user works. The event list is a recording of 
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each action the user takes. It stores how to undo each action and how to r^eat each 
action. At the user's request, the present invention can then use this uifbrmation to 
"rewind" and "replay" the actions of the user. 

Thought Li?t?. Internally, within a computer, the present invention stores thought 
5 lists as a list of thought numbers. To the user, the present invention displays as a list of 
thought names. One embodiment of the present invention keeps a list of all short term 
memory thoughts and long term memory thoughts. In addition, a list of thoughts is 
created for each defined thought type. Lists of thoughts can also be manually created (see 
below, "Trains of Thought" and "Searching"). The user can activate a thought in a list 
10 (make it central in the current plex) by clickuig on it. Thought lists can also be used to 
perform group operations on thoughts such as printing, changing properties, or even 
saving (to save only a selected portion of the matrix). One embodiment used to maintain 
thought lists, using bitmap lists, is discussed in the "Determining If Thoughts Will Be 
Isolated" section above. 

Thg Pqgt Thought Mst. One special example of a thought list is the past diought 
list. Figure 3 illustrates how a past thought list 380 can be created automatically as the 
user works. Each time the user changes the current thought, the numbK of the new 
central thought and the time it was activated are added; when the user stops woricing, a 
null and the time are added. In this manner, the present invention tracks the user's work 
20 with reference to the timeframe in which it was performed, and this information is 

recorded for later reference. In the one embodiment, it is possible to display the past 
thought list as a list (such as past thought list 380) of thoughts which scrolls along the 
bottom of the display as the user activates thoughts. For example, each time a user 
activates a separate thought, the previously activated thought is placed at the right-hand 
25 end of past thought list 380 pushing the older thoughts to the left of the screen. TTie 

oldest thought tiiat cannot fit on screen is eliminated from view from the left-hand end of 
past thought list 380. This list may be scrolled to reveal thoughts that have disappeared. 

Trains of Thottght. Another special example of a thought list is the "train of 
thought," whidi lists a series of thoughts in a particular sequence as desired by the user. 
30 A tram of Aought can be created by sunply navigating through the desired thoughts in the 
same order as the user wants them to ^pear in the train of thought. Ibis will 
automatically cause the desired sequence of thoughts to become part of the past thought 
list, as noted above. As shown in Figure 11, the user dien interactivdy sheets the desired 
section of die past diought list using mouse/control device 160. In die case of Figure 1 1 , 
2.H 
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the user has selected "Projects" and "Natrificial"- the two most recent thoughts- for 
indusion in a train of thought. The user then Interactively sdects the Create Train 
command 1 120 by using a pull down menu, function key or similar means. In response, 
the selected sequence of Noughts is copied to a new thought list and the user is asked to 
5 name it, thus creating a new 'train of thought" thought list. 

Trains of thought can be used for accomplishing tasks that involve a number of 
pre-existing parts. For example, an attorney might use a train of thought to assemble a 
number of pre-existing sections of text (stored m separate thought documents) mto a new 
contract, or an engineer or computer programmer can use trains of thought to assemble a 

10 new computer program out of a pre-existing library of subroutines. 

In one embodiment of the invention, a seieaed train of tiiought may be identified 
in a plex so that it is easier for a user to follow. Specifically, the active thought in a train 
may be identified, and the next and previous thoughts on the train may be highlighted in 
the pica. If the active thought is not in the traui, then any thoughts in the train are 

15 highlighted. Optionally, arrows may also be drawn b^een thoughts in the plex to reflect 
the order of the train of thought. 

Searching. Thought lists can be filtered or "searched" according to thought 
category, priority, name, flags, fields, or any other subject stored within a thought's 
headcase file or document. This allows the matrix to be used as a seardiable database. 

20 For example, one thought type might be the type "Person, " which might include the 
attribute "City. " Each thought of the Person typft would then be assigned a specific 
"City" value by the user. Users could tiien request a search of the matruc for all thoughts 
involving persons they know who live in a certain city, by requesting a display of all 
thoughts on the "Person" type list, filtered as to those whose "City" attribute equals the 

25 desired value. 

Similarly, the present invention enables users to create project plans, daily 
agendas, or to-do lists or other task-oriented thought lists and create relevant thought lists. 
First, the user assigns priority levels (e.g., "urgent," "important," "ununportant") or flags 
(e.g., "completed" or "incomplete") to thoughts as they work (see "Changing Thought 

30 Properties" above). The present invention enables users later to create a to-do list, for 
example, by searchuig for thoughts associated wifli a flag set in the "incomplete" position 
and a priority level of "urgent." The matrix search engine operates in a mediod similar to 
those widdy used in commercially available database programs. 

is' 
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Myerg. A set (or sets) of layers may be applied to every document in the present 
invention. Subsequently, these lay»s may be selectively activated and deactivated. 
Layers that are "on" are displayed and available for editing, while layers that are "off" are 
hidden. Examples of layers can be found in many applications wdl known in the art such 
5 as AutoCad* by Autodesk and Photoshop* by Adobe. 

Usage statistics . Usage statistics suitable for keeping track of billable time, 
productivity, work habits or efficiency may be generated and stored for each thought as 
the user works on that thought, according to the system clock. These statistics include 
time of creation, time of last modification, time of last access by user and the time (if 
10 applicable) at which the thought was "forgotten. " Each thought also stores the total 
wunbet of seconds the user has so for spent processing it, the number of "events" 
(kqfboard and mouse clicks) that occurred, and flie thought's modification history (e. g., a 
list of all dates when that thought was modified and how long each such modification 
took). 

15 In some embodiments, Ae system supports Interactive commands for requestmg 

the display of these usage statistics. For example, in one onbodiment, a user can request 
to view usage statistics foiling within a given time period. The present invention's 
preferences can be set so that the display reflects different aspects of the usage statistics. 
Figure 3 demonstrates how one embodiment of the present invention can display usage 

20 information automatically. By default, some embodiments show a "C" next to eadi 

thought which was recently created (380); an "A" next to each thought which was recently 
accessed (380, 385); an "L" next to the last active thought (390, 395); and an "M" next to 
each thought which was recendy modified (not illustrated). Alternatively, usage statistics 
may be reflected by differences in the color of thoughts, or by the addition of markers. 

25 For example, thoughts that have not been accessed for a relatively extended period of tune 
might be displayed in a color such as gray that is less likely to attract the attention of the 
user. 

Undoing and.Redping. Undomg and redoing of operations may be supported by 
an internally stored evait list which keeps track of how data is affected and what is 
30 necessary to undo the effects of each event When somethmg is undone the undo event is 
recorded to the redo list to enable redoing. 

Calendar jSchedu^ng. By storing thought numbers in events, appointments, 
sdiedule data, or odier time-based items, it Is possible to associate tim&-based evaits with 
flioughts. A calendar can then be used by the user to ke^ track of events and Imk related 
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thoughts to the events. For example, in one embodiment, rather than displaying thoughts 
graphically in plexes, thoughts can be displayed on a calendar as demonstrated in Figure 
15. For example, the calendar event 1510 ("9:00 am meeting with Liquid Noise project 
team") may be associated with "Liquid Noise" thought 960. Some embodiments of the 
present invention permit a user to create that association by using the mouse/control 
device 160 to draw a line connecting the calendar event 1510 and the desired thought 960. 
When a user interactively selects calendar event 1510, thought 960 becomes the new 
central thought (as illustrated). 

In addition, thoughts may be associated through calendar events with computer 
program operations. For example, if calendar event 1510 were associated with an alarm 
program, then at 9:00 am, the alarm would sound, and the present invention could also be 
configured to display a reminder message, or activate "Liquid Noise" thought 960 as the 
new central thought. 

PrefeTCTc^ ,. Particular preferences relating to the operation of the presendy 
disclosed technique may be selected by the user. The user may designate, for example, 
the set of colors to be used In the graphical representation of the inter&ce and contait 
organized thereby, the speed of the animation, the loaduig delay, the levels of thoughts to 
be displayed (e.g., which of the distant thoughts), and die wallpaper. Also saved to diis 
table is information about die positioning of die various windows comprising die user 
interface and the information organized thereby. 

Furthermore, all necessary information about die location of die present computer 
is stored widi die preferences. Storage of diis location information allows die user to 
move a matrix to anodier computer while preserving one's ability to access die files 
referenced by tiiat matrix, provided diat die files resident on die remote computer remain 
accessible ftom the computer to which that matrix is transferred. 
Network-Rel ated Features 

Some embodiments of die present invention include features diat enhance 
operability of die present invention in connection widi bodi local and remote networks, 
including die Internet, as discussed below. 

Itpipotg Acggs; to H MPt"y . Some embodiments of die present invention allow the 
use of a matrix widi a second computer, aldiough die matrix was originally created on a 
first computer. To die extent die files on diis first computer may be locally accessed, for 
example dirough a local network, die present invention wUI simply access diese local files. 
However, if die files on die first computer are not locally accessible, die present ii 
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. can copy such files fkx)m the first computer to the local computer; so that this change is 
incorporated into the operation of the present invention, the present invention will 
additionally change the location of the computer with the file (to the second computer) so 
that the file may be locally accessed. 
5 Sharing TTiought Documents. With most current operating systems, document 

sharing is based on the location of a file within a hierarchical file system. The present 
invention locates thought documents according to the desired sharing properties. When 
the user sets the sharing properties of a thought, die document is moved to a folder that 
possesses flie requisite sharing properties. When thoughts are created, they are assigned 
10 the same sharing properties as the thoughts from which they are created. The user may 
optionally change the sharing properties of several thoughts by using the List manager to 
create a list of thou^ts and subsequently assigning the desired sharing characteristics to 
the thoughts on this list. 

Version Control. By associating a thought with a spedal document type that 
stores the names of multiple documents, a thought may be made to contain a plurality of 
documents. The initial steps for creating a thought that contains more than one version of 
a document are the same as those normally used for creating a thought. When the user 
wishes to create a second version, however, the create version command is interactively 
selected, and the user can name the new version and select its type. The usw may 
alternatively select the default type for the new version, which is that of the old version. 
With this process, the location property is changed to a new file which lists the versions of 
the document and contains a name and location for each version. In the thought's data 
within the headcase, the current version number is set to the current version. The names 
and locations of different versions of a thought can be changed using the thought 
properties dialog box. A version control is displayed in proximity to an active thought 
having multiple versions. Tlie user may select this control to display a list of all versions 
of that active thought, and may thereafter select a desired version from this list. 

gelectign Feejbaclc. One embodiment of the present invention facilitates the 
user's navigation through the matrix by monitoring the position of the user's cursor or 
pointer and highlighting the dements on the display that the user could sdect given the 
present position of the user's pointing device. In odier words, tiiis feedback system 
indicates the elements tiiat would be activated upon die d^resston of a selection button 
resident on die user's pointing device, in view of tiie present position of die pointing 

3^ 
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device. For example, a gate, link, diought, or any other display element could change 
color to indicate that the element would be selected if die user depressed a mouse button. 

Matrices Referencing Other Thought Matrices . A thought type can be a matruc, 
so it is possible for one matrix to refwence anodier matrix. For example, in one 
5 embodiment of the present invention, when an active thought is itself a matrix, a second 
instance of the software of the present invention is started and it loads die appropriate 
matrix. This matrix is dien displayed in a separate window. The ability of a user to 
create several matrices makes die present invention adaptable to a wide range of 
information storage needs, and accordingly diminishes die requisite complexity of 

10 individual matrices in cases suitable for multi-matrix storage schemes. In most of these 
cases, this added flexibility would likewise reduce overall system complexity, 
Furdiermore, sudi an arrangement advantageously facilitates sharing of matrix data, as for 
example, a computer network administrator can more readily assign access privileges to 
single or multiple discrete matrices. 

15 Linking Mytnp^. One embodiment of the present invention allows the user to 

link matrices together. In particular, when two matrices arc displayed in s^arate 
windows, the user may copy a second matrix into a first matrix simply by dragging (widi 
the cursor control device) from die first matrix to die second. The matrix that is dragged, 
die first matrfac, is diereby linked to die active diought of die matrix to which it is 

20 dragged, die second matrix. The two matrices and all of dieir linked tiioughts are tiiereby 
incorporated into die first matrix. Each of diese dioughts from die second matrix diat are 
copied into die first matrix must be renumbered during die copying process so tiiat ttiey do 
not conflict widi previously-existing dioughts associated widi die first diought matrix. 
Matrix Shgying. A token system is used in one embodiment of die invention to 

25 allow multiple users to simultaneously modify a single matrix. In accordance widi diis 
system, when a user requests a modification, ail otiier users are not permitted to make 
modificatiotts until die matrix is updated to reflect die first user's modification. In a 
multi-user environment, die past thought list and odier usage data may be stored once for 
each user, and optionally inay be unified to produce data for all of die users. 

30 Semi-Hierarchical Arrangement- In some instances, a usor may prefer to arrange 

portions of ±ar information in a traditional hierardiical manner. This may occur, for 
example, if the data is particularly susceptible to storage in a highly-structured manna and 
if die user has some preexisting familiarity widi a hierardiical information storage 
structure. One einbodiment of die present invention dierefore allows users to store 
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. infonnation in a purely hierardiical structure, and to access this data through traditiona] 
operating system methods. This-traditional storage structure, however, may be integrated 
with the storage structure of the present invention to allow the present invention to store 
other data. For example, a company may wish to store information organized by the 
5 management divisions within the company. The company could create a set of folders for 
each division and then a second level of folders for each employee within a division; then, 
matrices may be placed widiin each employee folder, for example, corresponding to each 
individual employee. 

Just-in-Time Server Model for Sending Plexes . When a large matrix is created 

10 and subsequently must be accessed over a communications channel having a rdatively 
narrow bandwidth, it is possible to send only data that is relevant to a user's location 
within that matru. This is accomplished with client/server computer network 
architecture. In one embodimoit, the client software of the present invention identifies for 
the servor the presently active thought. The just-in-tlme server software of the present 

15 invention then sends the numbers of all thoughts within the present plex, as well as the 
numbers of all thoughts diat would become part of the plex upon the sdection of any 
thought within the present plex. In afhec words, die server will send the number of the 
active diought, its children, parents, jumps, and siblings, as wdl as die children, parents, 
jumps, and siblings of those dioughts. This list of numbers is used by the client to 

20 determine which thoughts are already in die client's cache. Those dioughts diat are 

already hi die client's cache should be removed from die list, and dien die list is returned 
to the server. At this point, die server sends the data corresponding to all dioughts 
remaining on the list. The above-described cycle is repeated upon die selection of a new 
central thought. 

25 In anodier embodiment of the invention, an alternative procedure may be used to 

implement client-server communication. Specifically, on a client's first interaction widi a 
server, die clioit sends an inidalization message to die server diat includes its location on 
the networlc. The server creates a blank list diat may be of die same type as die 
ThoughtList used to identify isolated thoughts, and uses this list to idoitify the thoughts 

30 already sent to die dient Then, for each diought activated by die client's user, die client 
identifies the presently active diought to die server. In response, the server generates a 
list of thoughts having a predetemuned rdadon (e.g., widiin a set number of generations) 
to die active diought, removes from die list any dioughts already present on die client, 

Mo 
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. seaAs to the client the data corresponding to all thoughts remaining on the list, and adds 
these sent thou^ts to its list of tfaou^ts present on the client. 

In accordance with these methods, the present invention minimizes the mtent to 
which data is unnecessarily downloaded, and assures that data relating to the next-selected 
5 plex will be immediately accessible. The above-described methods enhance performance 
by minimizing the delay inherent in a client-server system constrained by a narrow 
bandwidth telecommunications facility. 

Integration With Hypertext . One can incorporate matrices into hypertext by 
embedding so that the client software of the present invention is launched and displays the 
10 file when the hypertext page is loaded by a browser program. Alternatively, the file could 
be loaded and displayed in response to the selection of its link by the user. Furthermore, 
it is possible to define a matrix using text that is transferred to the present invention in a 
format such as: (Thought Number, Thought Name, Thought Location, Parents, 0, 
Children, 0, Jumps, 0]. Such a format could be embedded and created using a typical 
15 bypert^t editor, and the present invention would sunply convert this format into the 

normal file format and display it. Hypertext languages could also be modified to be more 
sunilar to the maUix structure simply by identifying luiks as either parent, diild, or jump 
luiks. Such a modification would allow the present invention to base matrix creation 
directly upon a reading of the hyperlinks, without the need for an intermediate format 
20 conversion stq>. 

Spider Site . Using the methods disclosed above, the present invention has the 
capacity to automatically generate a matrix corresponding to a map of a web site. A 
server can be employed to create and store such matrix-maps, and to send cached versions 
of the matrix-maps upon request. The sites to be mapped by this server may be identified 
25 through a list provided to the server, or the sraver could use web crawler techniques 
presently known to those of ordinary skill in the art to identily sites to be mapped. 
Alternative Matrix File 
In an alternative embodiment of the present invention, the characteristics of die 
above-described matrix and Headcase files may be modified to permit improved 
30 iimctionaiity for certain applications. The data ardiitecture of this modified file, hereafter 
referred to as the ".bm" file, is illustrated in Figure 16. As can be seen, the .bm file 
oontmns additional elements and a different organizational structure titan the headcase file 
illustrated in Figure 2. While multiple file structures are clearly pomissible, the selection 
and implementation of a single standardized structure may be particularly advantageous; 
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. the use of a universal file format allows data to be transferrable across different operating 
platforms. For example, a matrix- created in a Microsoft Windows® operating 
environment could be read by a UNIX-based version of the present invention. With this 
background, the principal differences between tiie .bm file and a generic matrix file are 
5 addressed below. 

The .bm file stores all information describing the interrelation among thoughts. 
The file may be named by the user, and is assigned the extension ".bm." The present 
invention also creates a folder that is assigned a name similar to the .brn file, except that 
the folder is giv«i the mtoislon "J)m." A preponderance of the .bm file is composed of 
a flat file database. This structure allows thoughts to be located based on their numbers. 
As Figure 16 illustrates, a thought's location in the .bra file is equal to the size of the 
header information, added to the size of the preference information, added to one less than 
the number of the thought multiplied by the size of a thought ('thought size' in the header 
information). 

TTie bm folder. All information specific to a matrix that is not contained in the 
.brn file is stored in the _brn folder. This folder may contain an index file for locating 
thoughts within the thought data, using either thought name or location. It may also 
contain a variable field length database for storing information relating to thoughts having 
unpredictable sizes, notes, and perhaps even files and versions of files. These notes may 
be created by a simple word processor capable of including OLE objects and thus pictures, 
spreadsheets, and other data. In one embodiment, notes relate to individual thoughts and 
are automatically loaded and saved as the associated thought is activated and deactivated. 
The _brn folder may also contain the past thought list, as well as the list of parentless 
thoughts. 

Internal and External Files. Internal files, such as files located in the _bm folder, 
are deleted when their thoughts are permanently forgotten. Internal files are convenient 
because they are aggregated at a single location and are easily copied or backed-up along 
with the remainder to the _bra folda. External files are those not in the _bra folder, such 
^ those in another folder, or stored remotely on a pomputer network including, for 
example, die Internet. As distinguished from internal files, these exteniai files are not 
deleted when then- thoughts are permanently forgotten because they could have some other 
use. 

The user can request that an external file be converted to an internal file by 
selecting a 'To Internal" command and specifying a location. In response, the present 
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invention wOi then move the files to the specified location and will change the location of 
die thought file. The user can similarly use a "To External" command to convert an 
internal file into an external file stored at a specified location. The present invention 
implements this change by moving the file to the specified location and changing the 
5 location of the thought file. If the present invention attempts to create or move a file into 
the _bm folder, but the file name is already in use, the present invention will add a 
number to the eiid of the file name and will condnue to increment that number until the 
conflict is resolved. 

CoTnmunicatlQps Ampngjt Content Uggr$ 

10 AnothH^ aspect of the present invention permits network users to identify and 

communicate widi other users of shared content. For purposes of illustration, an 
embodiment connected widi the plex, matrn, and thought strudures of the current 
invention is disclosed in this section. Note, however, that this aspect of the current 
invention can be implemented in conjunction with any set of segmented data that is shared 

IS amongst multiple clients or users. Figure 26 illustrates die requirements of such a shared 
data structure and computer network. 

Minimally, the structure includes: client 2610, a computer running network 
communications software capable of storing a unique and persistent client identification 
number ("persistent I.D.°) and capable of transmitting that persistent I.D. to a network 

20 server 2620 each time it activates a different Uiought to be the new central thought; a 
network server 2620 computer capable of transmitting and receiving data to and from 
multiple computers linked in a network of the type known in the art; a central navigation 
data base 2630 capable of storing an entire matrix of thoughts along with a thought table 
2640 which associate die persistent LD.'s of clients currently accessing thoughts as 

25 central tiioughts along with the thought numbers of tiiose central thoughts, and.a user table 
2650 of persistent I.D.'s and optionally other user data related to those persistent LD.'s; 
and optionally odier clients or ndghbors 2660 also identified by persistent LD.'s and 
capable of retrieving data from die network server 2620 relevant to client 2610, odier 
neighbors 2660 and the current central thoughts of client 2620 and those other neighbors 

30 2660. 

Repisterinir wid> die Network Server. In one embodiment, die client obtains its 
persistent LD. from the server following a registration process as fbllows: 
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Client 2620 selects a user name (or alternatively a usemame is assigned by the 
server). That username may be the same as the persistent I.D., or for user convenience, 
the user may select or assign a unique human language usemame that is different from the 
persistent I.D. Optionally, in registering, the client software may also request from the 
5 information relating to the computo^ or user's conununications means such as street 

address, phone number, electronic mail address, IRC or chat software, internet tel^hony 
software, video or conferencing software or any other protocols or means necessary for 
conveniently enabling neighbors 2660 to communicate wifli the client 2610. Hie client 
software may also optionally request other information relating to the computer or the user 

10 at client 2610. Upon receiving this user data, server software at network server 2620 
checks with user table 2650 for an available unique persistent I.D., and assigns that 
persistent I.D. to that client 2610 by creating a record under that persistent I.D. within the 
user table 2650. The network server 2620 then responds to client 2610 by sending die 
persistent I.D. to the registering client 2610 and software at client 2610 stores diat unique 

15 persistent I.D. for later use. 

Sharing Content Usage Data Amongst Users, Once such a persistent I.D. has 
been assigned, the network server 2620, in combination with the central navigation data 
base 2630, monitors the current central thought of the client and makes that'and die 
client's registration data available to the neighbors 2660 as follows: 

20 Any time client 2610 activates a different central thought as described above (See, 

Matru Navigation, above,) diat client 2610 sends a message to the network server 2620 
diat a dient widi unique persistent I.D. "X" has activated tfiought number "X" as its new 
central thought. 

Software at network server 2620 updates the Uiought table 2640 to reflect a new 
25 persistent I.D. "X" associated with diought numbw "X." Optionally, by unplementing die 
mefliods described above, tiiat server 2620 can query diat client 2610 to determine which 
new tiioughts wifliin the resulting plex are not cached widi client 2610 and transmit those 
thoughts to die client 2610. {See. Just-in-Time Server Model for Sending Plexes, above.) 
Next, usmg known point to multi-point conununications techniques, a preferred 
30 embodimrait of die present invention will send back to die client 2610 and, as applicable, 
die neighbors 2660 data regarding die quantity and/or identity of all neighbois whose 
current central draughts are widiin die plex. ^is data can be transmitted to die dioit 
2610 each time diat client 2610 activates a new central diought, each time any ndghbor 

4H 
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2660 activates a new central thought within the current plex, at regular time intends, or 
upon explicit request by the client- 2610. 

Maximally, the data transmitted can include all registration data regarding all 
neighbors currently within the plex. Minimally, that data can include just the overall 
5 number of neighbors at just the central thought. Alternatively, a mixture of data relevant 
to neighbors can be sent, such as the overall number of neighbors at each thought, plus 
specific data related to certain neighbors (-buddies") who have either been pre-specified 
by the client 2610 or whose registration data contains certain elements. For example, 
certain neighbors may be designated as system operators or customer service 
10 representatives who are always available for help to all neighbors and whose Identity and 
data wUI always be available to all neighbor within the plex. 

Representing the Shared Pley , There are numerous methods and combinations of 
methods possible for representing the identity and/or quantity of neighbors at the client's 
active thought or at other thoughts within the current plex. For example, a number or 
15 icon of variable size can be displayed in proximity to the central thought and/or other 
- thoughts within the plex representing the quantity of neighbors at those thoughts. If there 
are only a few neighbors, each neighbor can be represented by its user name, a dot, or a 
representative icon or avatar (graphical character). A mixture of the neighbor quantity 
representations or neighbor identity representations Is also possible so that there might be 
20 a quantity indication accompanied by specific Identification representations of only 

buddies. In embodunents where the network server 2620 sends a message to all neighbors 
when any neighbor changes Its current active thought, the plex display of die client 2610 
and neighbors 2660 can be updated to show the movement of neighbors amongst thoughts 
withm the plex. 



30 



. The present invention can also 

convenientiy facilitate communications amongst neighbors. In embodiments where the 
user table 2650 contains information relevant to die communications methods available to 
neighbors, diat data can be made available to the client 2610 and the neighbors 2660. In 
those embodiments, when a user at client 2610 activates an icon representing a neighbor 
2660 widiin the plex. the client 2610 requests from network server 2620 the data from 
user table 2650 identifying die methods of communication available to tiiat neighbor 2660. 
The user at client 2610 can be presented with a dialogue box listing the communications 
methods or protocols commonly possessed by both client 2610 and that neighbor 2660. If 
any of those communications methods are methods utilizing a shared communications 
MS" 
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network such as the internet, the user at client 2610 can activate the appropriate 
communications software by selecting the appropriate choice from the dialog box. 
Alternatively, the user at client 2610 can utilize a telephone, mail or other traditional 
means specified within neighbors' communications data. While the specific network 
communications software such as imemet telephony, internet chat, internet video 
conferencing and electronic mail are not witfjin the ambit of the current invention, a 
number of such means are widely available in the art, as are means for creatmg machine 
interlaces between the network communications architecture of the current uivention and 
those known communications mediods 



Instant Publishi ng of Mahi«.iA« 

Certain efficiencies can conveniently be achieved under the current tavention by 
enabling a user of the client software to publish a matrix to a shared network of users. 
For purposes of illustration, an embodiment comiected with the matri*. thought, and .bm 
file structure and client-server architecture of the current invention is disclosed in this 
section. Note, however, tfiat this aspect ofthe current invention can be impleinented in 
conjunction with any set of references to data shared across a network, such as die 
"bookmark" files known in the art of internet world wide web design, that are user- 
configured references to shared network documents. 

Figure 27 illustrates the minimum requirements of such a shared data structure and 
computer network. Publishing client 2710 is a digital computer rumiing client software 
under the present invention, enabling the user to create new matrices, and transmitting 
those matrices and other data to a quick publishing server 2720. The quick publishing 
server can be the just-in-time server specified above (See, Just-in-Time Model for Sending 
Flexes), or any other digital storage, retrieval and transmission apparatus, such as a 
computer network server ofthe type known in the art. minimally capable of distributmg 
digital information ftom a single pouit to many points or clients in a network. In the 
preferred embodiment, quick publish server 2720 is a digital computer running programs 
enabltog it to (D receive .bm files from the publishing client. liiaintainmg a database 2730 
of such published .bm files and other data transmitted by that publishing client, as well as 
statistics related to at least the quantity of usage of those shared .bm files by reading 
clients 2750, and optionally other usage data; (ii) create html or another interactive 
document 2740 that minimally may include a .bis file pointing to the published .bm file. 
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. and whidi may include a function permitting new reading clients 2750 to download a the 
client computer program for reading and/or creating .bm files under the current invention; 
Ciii) transmit thoughts or .bm files from the database 2730 to the reading dients 2750, for 
Kcample, using the methods described above {See, Just-in-Tune Server Model for Sending 
S Plmes;) and (iv) optionally monitoring access to the database 2730 by reading dients 
2750. 

The process starts with a user or a computer at publishing client 2710 creatmg a 
matrix .bm file, preferably composed of thoughts whose documents are commonly 
available to other users by means of a shared digital network such as the Internet or other 

10 computer network. Software mda the present invention permits the user or computer at 
publishing client 2710 to Input a command (preferably by graphical user interface means 
such as a button or menu item) to upload that entire matrix to a quick publish server 2730, 
such as the just-in-time server described above (See, Just-in-Time Server Model for 
Sending Plexes). Once the command is selected, if publishing client 2710 has not 

15 previously received the user's e-mail address or network username, then the publishing 
client 2710 software requests that tiie liser input that information, and optionally may 
request other relevant information such as die user's name, a description of the content, 
and otfaor data that may be useful for reading clients 2750 who ultimately will access that 
matrbc from flie quick publish server 2720. Completing diis information input, the user 

20 (for example by interactively sdecting an "ok" button) activates an interconnection 
between publishing client 2710 and the quick publish sorver 2720, which preferably 
occupies an internet protocol or other network address previously configured within the 
software of publishing dient 2710! At the quick publish server 2720 direction, publishing 
client 2710 then transmits the .bm file embodying the matrix and the rdevant information 

25 to a storage device 2730 to which the quick publish server 2720 preferably has constant 
uninterrupted access. 

In the preferred embodiment, the quick publish server 2720 now transmits a . 
message to the user at publishing client 2710 that the data has been sent and to expect a 
message via e-mail or other convenient communications means shortly. The quick publish 

30 server 2720 stores the .bm file and associated information to the data storage 2730, 

renaming the .brn fde if that data storage 2730 already contains another .bm of that name. 
Then the quick publish server 2720 creates a .brs file is created that contains network 
address of the quick publish server 2720, and the location of the .bra file within die data 
storage 2730. The locations of both die .brs and .bm files are added to an index table 
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. 2735 maintained within the data storage 2730. Software at reading clients 2750 enables 
users to instruct the quick publish server 2720 that they wish to access the publidied .brn 
file now stored at the digital storage 2730. The method described above, or other 
mediods, can be used to enable such access (See. Just-in-Time-Server Method for Sending 
Plexes.) 

In the preferred embodiment, the quick publish server 2720 then communicates a 
message to the publishing client 2710, by electronic mail or other known means, 
containuig a uniform resource locator (URL) or other known network protocol, that 
designates a script. The unique name of the published .bm fde is incorporated into that 
script as a paramo. Mininully, the URL and the script it designates perform two 
functions. 

First, upon activation by any of the reading clients 2750, it instructs the quick 
publish server 2720 to generate ah html page 2740 or other interactive document 
optionally containing fi) a brief description of the client software under the present 
invention, and inviting new users to download it from the network; (li) an mteractive 
button or other means permitting users to instruct a server to upload the client software to 
them; Oii) a description of the published .brn file; and (iv) a link to the .brs file, the 
activation of whidi gives the reading clients 2750 access to the .bm file. Second, it 
updates the index table 2735 to reflect that the designated .bm file was accessed. 

In the preferred embodiment, activating a .brs file the html page 2740 may update 
the index table 2735 to indicate that a certain .bra file was accessed. Optionally, m 
embodiments where first-time users of the reading clients 2750 are required to regist^ 
with the quick publish server 2720 by providing certain user information, the uidex table 
can also be updated to reflect the nature of user that has just accessed the certain .bra file. 

In a preferred embodiment, to conserve network resources, the quick publish 
server 2720 will periodically query the index table 2735 to see if any .brn files are not 
being regularly accessed. If not, then the quick publish server 2720 can either delete 
those .bm files from data storage 2730, or send a message to publishing client 2710 that 
the .bra file is in danger of being deleted. 

In addition to die benefits of enabling unskilled users to publish complex content, 
utilizing the customer uiformation database maintained at data storage 2730 enable public 
users to search for and identify potential firiraids, business partners, or even advertising 
sites. For example, usuig database search tedmiques known in the art, users could query 
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. the quick publish server 2720 to query the database maintained in data storage 2730 for 
.bra files along a number of parameters sudi as (i) containing dioughts named certain Icey 
words; GO above a catain size; (ii) created on, before or after a certain dat^ (lii) 
accessed with a certain level of frequency; (iv) created by male or female user with certain 
5 personal characteristics; or even (v) accessed by users with certain characteristics. 

Advertisers could arrange with the proprietor of such a quicic publish saver to display 
certain advertisements widiin flie html pages generated in conjunction with certam .brn 
access scripts described above) or even withm the .brn files themselves as thoughts are 
accessed. A more complex query might involve instructing the quick publish saver 2720, 
10 using known database indexing and search techniques, to compare a given .bm file with 

. the .bra files stored at digital storage 2730, and output the best matches. 



The present invention also enables substantial advantages when adapted as a 
^eech-commanded navigation system. For the purposes of illustration, an embodiment 
15 connected with the matrix, thought and plex structure of the current invention is disclosed 
m this section. Note, however, that diis aspect of the current invention can be 
in^lemented in conjunction with any computer system that provides for file management, 
. browsing, of navigadng by identifying files or pieces of information with words in a 
human language. 

20 It is well known in die art dtat one limitation faced by all speech recognition methods is 
the problem of distinguishing amongst the tens of thousands of words in any human 
language. In a speech system adapted for navigatmg amongst thoughts, the user can 
.activate any thought by saying its name, because thoughts are words that can be indexed 
by their names as well as numbers. 

25 Since a matrix will not normally have more than a few thousand thoughts, that speech 

system needs only distinguish amongst that limited set of words. Additionally, that speech 
system can iurdier drastically limit die number of words it needs to compare to the voice 
command by only checking thoughts m short term memory, or by only checkmg thoughts 
that are currently being displayed (in the plex, past thought list, or in pins). Training of 

30 such a system can also be accomplished by teadiing it how each diought sounds when it is 
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created. For example, a user could speak the name of a new thought simultaneously with 
entering it on a keyboard. This way, the system can be very accurate without imposing 
upon the human user a tedious and slow training session. 

Other Variations 

5 Detailed illustrations of an improved scheme of organizing information by an 

associative thought process in accordance with the present invention have been provided 
above for the edification of those of ordinary skill in the art, and not as a limitation on the 
scope of the invoition. Numerous variations and modifications within the spirit of the 
present invention will of course occur to those of ordinary skill in the art in view of the 

10 embodiments that have now been disclosed. For example, while in the described 

embodiment, the present invention is implemented for a GUI for desktop computets or 
local area or wide area computer networks (e.g., the Internet), the present invention may 
also be effectively implemented for any information appliance which can take advantage of 
the novel associative thought scheme of the present invention. The scope of the inventions 

15 should, therefore, be determined not with reference to the above description, but should 
instead be determined with reference to the appended claims, along with the full scope of 
equivalents to v4iich such claims are entitled. 
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I claim : 

1. A method for organizing and processing information using a computer, said 
information comprising a plurality of thoughts, and said mediod comprising the steps of: 

defining a matrix comprising the plurality of thoughts and further comprising a 
plurality of network rdationships among the thoughts, wherem each thought may be 
related to at least one other of said thoughts, and wherein at least one of the thoughts is 
directly related to one of the other thoughts; 

displaying an indicium of a first thought as a central thought on the display; 

displaying an indicium of a second tiiought on said display, the second thought 
having a direct relation to the first thought; and 

selecting said second thought to be a new central thought, whereby indicia of those 
thoughts having defined relations with the second diought will be displayed on the display. 

2. The method of claim 1, wherein the current central thought is associated with 
information, said method fordier comprising the st^ of viewing, editing or piocessmg 
said information. 

3. The m^od of claim 1, wherein one or more thoughts related to both the first 
and second tiioughts are also displayed. 

4. The mediod of claim 1, wherein the direct relationships between a plurality of 
thoughts are graphically r^resented on the display. 

5. The mediod of claim 1, wherein mdicia of said thoughts on said display are 
rearranged upon the selection of a new central thought in a manner that graphically 
reflects the relationship between said thoughts and said new central thought. 

6. The m^od of claim I. whwein each of said indicia comprise graphical icons 
that may be activated by a user. 

7. The method of claim 1 , wherein at least one thought is a parent of another 
thought, and wherein at least one thought is a sibling of another thought, and wherein 
indicia of each of said thoughts and indicia of said parent and sibling relationships between 
said thoughts are graphically represented on said display. 

8. The method of claim 2, fiirtiier comprising the step, subsequent to said step of 
displaymg an indicium of a second diought, and prior to said step of viewing, editing or 
processing, of loading the contents of said central thought. 

9. The method of daim 8, wherein said loading step is performed automatically. 

10. The method of claim 9, wherein said loading step is delayed for a 
predetermined pwlod of time so that a user may optionally navigate to anoflier thought in 

SA 
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a plex prior to the loading of tlie contents of said central thought and wherein said loading 
step is not performed with respect to said central thought in the evoit that said user 
5 navigates to another thought prior to the expiration of said predetermined period of time. 

11. The method of claim 10, wherein the user is appraised by a visual display of 
the extent to which said predetermined time has dapsed. 

12. The method of claim 1, further comprising the step of creating a file that 
contains the foil location of the computer on which said network is initially defmed, said 
file configured so that said thought documents organized by said network are subsequendy 
accessible firom a remote computer having access to the information organized by said 

5 network. 

13. The method of claim 12, further comprising the steps of: 

identifying at least one thought document diat does not reside in the niemoiy or 
storage of a local computer; 

copying selected ones of said identified thought documents to a local computer; 
5 changing the recorded location of saul copied thought documents to reflect the new 

local location of said documents. 

14. The method of claim 1, wherein said thoughts are of a plurality of thought types. 

15. The method of claim I , wherem said st^ of defining fiirdier comprises the 
st^ of setting sharing characteristics of at least one thought document. 

16. Hie method of claim 1, wherein said network relationships may be forgotten. 
17.. The method of claim 16 wherein said networic relationships may be forgotten 

automatically in accordance with particular usage statistics. 

18. The method of claim 16, wherein the memory of said network rdationships is 
of more than one type, and wherein the user may selectively display the relationships 
remembered by one or more of said memory types. 

19.. The method of claim 1, wherein said step of defining comprises adding at least 
one thought to said network by dragging witii a pointing device fix)m a thought in a plex 
to a window associated with said thought document. 

20. The method of claim 1, wherein at least one thought contains more than one 
version of a single document and wherein a user may select from among these multiple 
versions of said thought when said user interactively designates said current Aought or 
thereafter. 

S2 
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21. The method of claim 1 wherein said indicia are highlighted in a manner which 
indicates to the user which thought will be designated should the user select the indicium 
over which a pointer indicium responsive to a user input means presently resides. 

22. The method of claim 1 in which a Train of Thought is highlighted or 
otherwise made visible or differentiated from the other graphical elements comprising the 
graphical representation of said matrix. 

23. The method of claim 22, wherein arrows are further used to indicate the 
order of said Train of Thought. 

24. The method of claim 1, wherein said matrix references a second matrbi. 

25. The method of claim 24, wherein an administrator may independently assign 
access privileges to each of said matrices. 

26. The method of claim 1 wherein a user can divide a single matrix into one or 
more individual matrices. 

27. The method of clum 1 wherein multiple users can simultaneously access a 
single matruc. 

28. The method of claim 26 furthw comprising a method for preventing the 
creation of conflicting versions of a single thought document. 

29. The method of claim 1 wherein said tiiought indicia are displayed based upon 
particular usage statistics. 

30. The method of claim 29 wherein said diought indicia are graphically 
differentiated to reflect temporally-based usage statistics. 

31 . The method of claim 1 , wherein said step of defining further comprises the 
step of automatically generating a matrix based upon a hierarchical file management 
structure, wherein said generated matrix may subsequently be modified to incorporate 
Bonhierarchical associations among thoughts. 

32. The method of claim I wherein said st^ of doming further comprises the 
step of automatically generating a matrix based upon a preexisting self-referencing 
network. 

33. The method of claim 32, wherein said generated matrix may subsequratly be 
modified to incoiporate nonhierardiical associations among thoughts. 

34. The method of claim 32, wherein said self-referencing network comprises the 
Internet. 

35. The method of daim 32, wherein said sdf-referencing n^ork comprises a 
hypertext document. 

S2> 
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36. The method of cl^m 1 wherein said step of defining is, in whole or in part, 
perfonned automatically in response to a user's serial selection of files or Internet 
browsing. 

37. The method of claim 1 wherein said step of defining is, in v^ole or in part, 
performed automatically based upon the results of a database search. 

38. The method of claim 37 wherein said database represents an index of content 
on the IntOTiet. 

39. The method of claim 32 wherein the step of automatically generating is 
performed in accordance with a web crawling technique and in which the self-referencing 
network comprises at least one site on the World Wide Web. 

40. The method of claim. I , wherein at least one file having information associated 
with a thought resides t&xuAsiy on a server device, and wherein said user accesses said 
-matrix from a client device. 

41. The method of daim 40, further comprising the stq)s of: 

based upon the current thought and die defined matrix rdationships, idoitifying all 
thoughts diat could possibly be selected as a new central thought from a current plex, and 
all thoughts that would join said new central thought in the resulting new plex upon the 
5 ' selection of any one of said thoughts; 

identifying tiie thoughts for which the desired information is presently stored at the 
.client location; and 

sending fi-om the server only that data associated with each diougbt that could join 
the plex upon the selection of a new central thought that is not already stored at the client 
10 location. 

42. The method of claim 41, wherein the results of at least one of said steps of 
identifying are stored in a TTioughtList. 

43. The mediod of claim 1, wherein files that store information relating to said 
matrbc are embedded into hypertext and are accessible from hypertext. 

44. The mediod of claim 1, wherein files that store information relating to said 
matrix comprise both internal and external files. 

45. The method of cl»m 44, wherein a usrar can selectively convert internal files 
to ext^nal files, and can selectivdy convert extnnal files to internal files. 

46. The method of claim 9 wherein files containing said viewed, edited, or 
processed information are saved autoroaUcally wiUiout user interaction upon the 
deactivation of their associated thought. 

SM 
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47. The method of claim 1 liirth^ comprising the step of maintaining a list of 
parentless thoughts so that it is unnecessai^ to ensure that each thought has a relationship 
with at least one odier thought. 

48. The method of claim 16 wherein all thoughts childward of a first forgotten 
thought and not having parent relations to any thought other than to a forgotten thought 
are themselves automatically forgotten. 

49. The method of claim 1 further comprising the step of enabling the entry of 
notes relating to at least one thought, wherein said notes are automatically loaded and 
saved upon the activation and deactivation of the thought to which said notes correspond. 

50. The method of claim 49 wherein said notes are entered by a word processor 
that links at least one OLE or similar object. 

51. A method for organizing and processing information using a computer, said 
information comprising a plurality of thoughts and said method comprising the steps of: 

defining a matrix comprising the plurality of thoughts and fiirtho' comprising a 
plurality of network rdaUonships among the thoughts, wherem at least one of said 
5 thou^ts is related to one of the other thoughts; 

displaying a graphical representation of the matrix, the graphical rq)resentation 
comprising a plurality of display icons corresponding to the thoughts, and further 
conqnising a plurality of connecting lines-corresponding to the relationships among the 
thou^ts; 

10 receiving a communication from an application program; 

automatically identifying at least one command within said communication, said 
command a request to make a particular thought the current thought; and 

viewmg, editing or processing information associated with said current thought. 

52. An apparatus for organizing and processing information using a computer, 
said information comprising a plurality of thoughts and said apparatus comprising: 

input means for defining a matrix comprising the plurality of thoughts and further 
comprising a plurality of network relationships among the thoughts, wherein each thought 
S may be related to at least one other of said thoughts, and wherein at least one of said 
thoughts is directly related to one of the other thoughts; 

display means for displaying an indicium of a first thought as a central diought 
and for displaying an indicium of a second thought, said second thought having a direct 
relation to said first thought; and 
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10 means for enabling sdection of said second tfaouglit to be a new central thought, 

wherry indicia of those thoughts having defined relations with said second thought will ' 
be displayed on said display. 

53. A computer program product for organizing and processing information using 
a compute, said informsttion comprising a plurality of thoughts and said product 
comprising: 

a computer-usable medium having computer-readable code embodied therein, said 
5 computer-readable code comprising: 

a matrix definition module which is configured so that a matrix comprising the 
plurality of thoughts and further comprising a plurality of network relationships among the 
thoughts can be defined, wherein eadi thought may be related to at least one other of said 
thoughts, and wherein at least one of siud thoughts is directly rdated to one of the other 
10 thoughts; 

a first display module which is configured to display an indicium of a first thought 
as a central thought on the display; 

a second display module which is configured to display an indicium of a second 
thought on said di^lay, said second thought having a direct relation to said first thought; and 
15 a selection module which is configured to enable selection of said second thought 

to be a new central thought, whereby hidicia of those thoughts having defined relations 
with s^d second thought will be displayed on said display. 

54. A system for organiang and processing information using a computer, said 
information comprising a plurality of thoughts, and said system comprising: 

input means for defining a matrix comprising the plurality of thoughts and further 
comprising a plurality of network relationships among the thoughts, wherein each thought 
5 may be related to at least one other of said thoughts, and wherein at least one of said 
thoughts is directly related to one of the other thoughts; 

a display for displaying an indicium of a first thought as a central thought on the 
display; and 

a display for displaying an indicium of a second thought on said display, said 
10 second thought having a direct relation to said first thought, wherein a user can select said 
second thought to be a new central thought, whereby indicia of those thoughts having 
defined relations widi said second thought will be displayed on said display. 
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55. A method for facilitating communications amongst computers users of shared 
digitally stored content in a network of computers, said method comprising the following 
stq>s: 

assigning each user a unique persistent identification symbol; 

transmitting that persistrat identification symbol to at least one other computer in 
said n^ork each time one of said users accesses a piece of said digitally stored content; 
and 

saving a record of the unique persistent identification symbol of each current user 
and the piece of said digitally stored content such user has most recently accessed in a 
storage means accessible to that other computer. 

56. A method for enabling computer users to publish references to commonly 
accessible digitally stored content to other users of a computer network, said method 
comprising the following steps: 

providing a standard method for rq)resenting said references in a digitally stored 

fUe; 

transmitting said file to at least one other computer m said computer network; 
storing said file in storage means accessible to that other computer; and 
providing means for still other computers to access said storage means. 

57. A method for facilitatmg navigation by human speech commands amongst 
items of data stored digitally on a computer, said method comprising the following stq>s: 

assigning human language names for a plurality of said items; 

providing a database of spoken versions of such names, or parts or aspects of ssud 

names; 

providing means for inputting a spoken command into said computer; 
comparing said spoken command to said database; 

determining whether any of said items had been assigned to a name corresponding 
to said spoken command; and if so 

outputtmg data related to the item to which saki name had been assigned. 
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Figute 10 

booi«a CheckForIsolation(mt ceawJThought. im u.rg«Tl.ought) 
// create an emjiv ttougbt list to keep Back of ite se^ 




I ^My^**^'"^ more teUtions 

) «tale(relation = GetN«ttRel«ioii(taigetll«^ 

//add c«Mm«wgta back onto targefflwughi as a relatton 
AddIWaaon(taiBeniinugta.cemiamiough^ 
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Figure 10, cont'd 



boolean Search(souree, dest, searchList) 

ifi[F«nd(source.searchLia)) { 

// spuree has alftady been searched 
mum FALSE; 



Add(souice; searehUst) 

iiTsource — dest) { 

// dus is the destiaadoii. we have foaad it 
^ retunTRUE; 

II recwjive searches on each of sources direa reladoni 
uureiatioa-GetriistRetaiioi^aoisce); - 
boolean found; 
do { 



) ( 

// eentrammught was found, no need to 
break; 

> 

i» loopwiU end when there ate no more 
etThought); 



) wfailefreiaiion-GetNex 
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ForsAcThoughc ( fNua) 
( 

// nark all cb« cbildrvn of ch« s«lsceed ehoughe 

lisc.ClearO : 

HaxkiChildraiKOtum, Use): 

// uninaric eha accive cheught 

lis c . RenoveThougfac ( accivaTboughc) : 

// unnarlc cfaoughts wich luiaarkad paranea 

IHun 3 lisc.GecFirsCMUBiO ; 

while (Imuxd !« 0) 

I 

ifdihuii !> fttuB) // don'c unaark cha aalaecad thoughe 



i£{liac.Contaxna(pNum) «- FAtSE) 
( 

i£(IsTboughcZnI.ongTermM*mory(ptlua) >- FALSE) 



pHun s GatNaxcThoughcParanc ( IMuffl) ; 



// new forgae all eha cbougbts la£c on clia llac 
IMOB > lisc.CacFirsctluaO ; 
wbiladHum !- 0) 



RamenbarThoughE ( rMUai) 

// nozle all eha ebildran at thm salacead ebougbc 
list. Clear (). • 
Har)cCblldran(rtliim, lisOi 
7/ ramanbaz all cba ehoughca on eba list 
IMuB > llst.GatFirscNuaO; 
whiladNua !• 01 
t 



} 

MarkChildren(Rumr list) 
{ 

li9e . AddTbougbt ( nun) ; 
cNum 3 GecFirstChildtnum); 
while (cNua 0) 
( 
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Algoricha for drawing che plex with distant thought. 

3. Add children to the list. 

4. Add parents to tha list." 

5. Add jumps to the list. 

6. Add siblings to the list, checking first 

alreadjr on the list «Wt 
Add dlstants of children to the list rf,.^w« 

are not already on the iLt that they 

Add distants of parents to the list eh.^n 

9 ... thrLiJ ' ^""^^ "-'^ "'•y 

Add distaata of juinps to the list, checlda- first 
io. Add distaata of siblings to the list cfa.ek4.» «4 

11 „ . »« already on^ «*»t 

11. Draw the lines that connect each thouSj. ^* 

12. Por each item in the listt 

13. Oat each item in the lists 

JJtH •PPropriat. 

15. Draw the distant thoughts; 

IS. For each item in the list- 

18. Draw.S; other tJ^uJJti' * 



fox each item in the list: 

li it is not a distant thought, draw it. 
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//thai 

// <ries to find a rauta Icom nSfC to nOest omar man a direct reMon 
// ratuma TRUE if found 
boolean SaarchfintnSre.int nOasQ 



posUtlnmalizeO: 



//2daA ra^MM^ptmattniaBtiGntom^ Rtt 

Thought sre(nSic)s 

for(inin-o::iH-»> 



int iiTaat • poaUitQatFtalO: 



Thought laatdiTaat): 



// doaa not Gonnact add H to ttw doaa not corawct tat 
J>tAdd(nTaaiK 

ntnaO;:M«) 

int lAal - laaiXlatfWaiaCn): 



// no mora ralaborw. dona 




// wa'va chadwd avaiything ttiera is no ot 



ir way to g« from nSfC to nOaat 
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